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FOREWORD 


‘Thank you for placing your contidence in Allen Testproducts. 
Your Allen Testproducts Test Analyzer System (TAS) is 
engineered to meet or exceed all design and pertormance 
criteria for an automated tamper-resistant TAS. 


Your Allen TAS module can be used to test and repair 
Vehicles subject to your state's Inspection & Maintenance 
(lM) Program. it teatures simple to operate computer 
directed modes (Michigan Emission Inspection, Inspector 
Training. Smart or Network Diagnostics, and TAS Service), 
and a vorsatile operator directed mode (Manual Operation). 
To expand testing capability. the TAS module can be 
‘electronically intertaced (networked) to communicate with a 
‘Smart Engine Analyzer (SEA) module, This makes perfor- 
‘mance testing of all under hood systems possible 


Your Allen TAS unit monitors test procedures, exhaust 
sample and rpm quality, data storage, state required 
calibration and maintenance, malfunctions, and unit tamper- 
‘ng to guarantee accurate vehicle certification tests. the TAS 


module monitors a problem, an operational lookout ea c 
and could require a service call it the operator 15 rol 
authorized to reinstate the unit. Operate and maintain your 
TAS properly to prevent unnecessary down time, 





‘Your Allen unitis cortitiod asa “High Thru:Put' analyzer. Ths 
means your TAS unit is capable of testing a minimum af 
vehicles per hour with 2 operators. This “High ThruPul 
capability is @ definite plus to you, the Allan customer 


Your Allen TAS unit has the option of mansuring 4 exhausl 
gases and the same state-ol-theart innovations i\ artiicial 
intelligence as our patented Smari Scope 





Allen Tesiproducts is unequaled in thelr line of Smart 
Products. AS a member of a growing Blite group of Allen 
customers, Allen Testproducts is dedicated to making you a 
Successful, satisfied user of their Smart products. Il you ever 
need assistance, contact your local Allen represenlativa or 
ollice, 


THEORY OF OPERATION 


COMPUTERS 


The TAS unit is actually a computer controlled exhaust 
‘emission analyzer. Electronic computers have been in use 
since 1945 and their operating principle remains basically the 
same. 


‘A microcomputer is made up of five basic parts: 


1. Amicroprocessor (CPU) 
2. A read-only memory (ROM) 

3, A random access memory (RAM) 
4, An input davice. 

6. An output device 








‘MICROPROCESSOR 





Microprocessor 
‘Tha microprocessor isso called a Contral Processing Unit 
{CPU}. I Hes all tho parts of tho computer togathwr arnt 
coordinates the movement of data (rom one patt to ancthar 
All data calculation and docision making ts pertormad by thi 
microprocessor 


Read Only Memory 


‘The ROM is a noncrasable memory component loaded with 
@ program during its manutaciuring process. It contains A 
whole library of data about program instructions and 
parameters. When ‘read the ROM gives out stored data, Tha 
ROM cannot be “written to” (pickup new dala) during 
‘compuler use. Many micro computers use ® programmable 
ead - only memory (PROM) instead of a ROM The main 
difference ts that a PROM is loaded atter is 1s manufactured 














(One style of PROM is erasable using special equipment anit 
is called an E-PROM. E-PROMS may bo reprogrammed and 
reused. 4 


Random Access Memory 


The RAM is a volatile (erasable) memary componanr, it acte 
as a temporary data store while the computer isin operalion, 
It maintains its memory as long as power is applied 10 It 
battery backup system may be used to prevent unwanted 
memory loss shoulda power failure occur. A RAM library may 
be read from or written to during computer operation: 





Input Device 


The input device translates inlormation from the operator or 
‘sensory system into digital data that the CPU can understand, 
The TAS unit receives information from the keyboard, remote 
button, tachometer pickup, infrared bench, and oxygen 
sensor (if equipped), 


Output Device 


The TAS output device converts GPU digital data into 
visual/audia information for communication with the 
‘Operator, Visual information is displayed on the monitor 
Screen or printed by the printer. Audible beeps are used to 
Aatity the operator of keyboard selections and signals the end 
of the warm-up saquence, 





EXHAUST ANALYSIS 


Understanding the nature of combustion is the key to 
analyzing engine performance using exhaust gases. Quality 
‘combustion depends on: 


1, Induction of an air-tuel mixture that is of the proper ratio 
and quantity, 

2 Mechanical integrity that promotes coordination of 
‘components and good sealing during compression and 
‘expansion, 

3. Ignition that is correctly timed and develops good spark 
intensity and duration, 

{n the laboratory, pertect combustion changes tne ingredi- 
fants, hydrocarbon fuel (HC) and air (Nz and O;) inlo the 
‘desirable byproducts, carbon dioxide (CO.) and water (H:0), 
However, in the automobile, varying amounts of undesirable 
byproducts; carbon monoxide (CO), oxides of nitrogen (NOx), 
nd particulates (soot), are also formed, 


Typicially the engine exhaust contains byproducts plus 
unburned ingredients. The analyzer detects and reports the 
evel of the each exhaust component of interast (CO, HC, 
©O,, 03) 





INFRARED BENCH 


‘The optical bench assembly is the heart of the analyzer 
‘system. It contains an infrared energy source, a chopper 
wheel and gas chambers, and a detector/amplifier and a 
signal processor 








In operation, the system compares the radiant energy 
‘received at the end of two identical optical paths, One optical 
path shines through the sample gas chamber— the other 
‘through the reference gas chamber. Tha difference in eneray 
evel is used to measure the concentration (ppm or % by 
volume) of the sample gas. The energy is sensed by a 
detector. The detector output signal fs processed and drives 
he digital displays (CO, HC, and CO,). 
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Infrared Energy Source 


The intrared source is a fiealer element which binits. radiant 
energy toward menncave mirror This reflecta raraliel (ard 
‘equal energy) beams through noth yas ehambers 


Chopper Wheel and Gas Chambers 


‘The beams are interrupted ny a chopper wheelia create un 
alternate orraff pulse The hears then pass \hrowan tie 
‘sample and reforerte gas chambers Energy liirougl (ne 
relerence chamber, is basically unchanged and provides 
standard {or comparison, Energy through Ine. sample 
chamber, (s reduced In exact proportion to jhe roncentnation 
OF the gas. The optical system respansy over Ihe range of 

















Calibration is in agreement wilh tne. 'Lampar-Fioor iw ob 

inared tight absorption by gases 

Detector/Amplifier 

‘After passing thyough thé. twe cnamhers the radiant beso 

fare combined, reflected, and focuser) hy a second mutter. Th 

bbeam then shines througtt an aplicl ilee an! oie the 

setector 

The optical filter tunes tne syst to see only tho-anargy in 

the absorption band of te Individual nas bain sampled, Ths 
Mer eliminates any stray energy Tis slray orieray rot 

otherwise add an) undesirabie Ievo) ot "riba unwantad 

signal) to the system If hal unargy wove. gerrmiied to sinike 

the detector 

The detector converts the. remaining opliial enorgy into an 

electrical signal The signal is furiier ampiivied ancl 

demodulated botore Wt dver ine wpprapriate Sigil display 

Thus, infrared enorgy is used to mnaiure CO, NC. and CO) 


OXYGEN SENSOR 


Allen's oxhaust analyzers swessure ite oxygen (24) duriten 
of the vehicle exhaust with an Op Sensor, Is locator | the 
outlet stream of the intrared bunch The gas sample, is 
‘measured tor carbon monovide (CO). hydrocarbons (HG), and 
‘carbon dioxida (CO,) In the Hnirared bemah, Neu iN goss Ka Iie 
0, sensor 

Inlernatiy the sensor works like a ballery, developing voltage 
Wom dissimilar electrode materials in a waley base 
electrolyte: It produces a sniall currant. jrapariional to the 
Amount of oxygen surroundiny 11s Sonsiniy surface. This 
electrical signal is amplified and tnoditied Wo cperate the 
digital readout tor oxyqen 

































Display Screen 


























Keyboard 








Calibration 
Gas Bottle 
& Regulator 





DISPLAY SCREEN: Shows all test procedures, instructions, 
input information, and test results 

KEYBOARD: Allows the operator to communicate with the 
TAS Unit 

CALIBRATION GAS & REGULATOR: Required for periodic 
calibration of the TAS Unit. The regulator assembly controls 
‘gas flow during calibration. (Regulator should be set to 15 
Psi) 

SERIAL NUMBER TAG: Located behind front pane! 


PRINTOUT & FEED SLOT: Printod Vehicle inspection Report 
$ (VIR) comes out here. 





BANNER LAMP SWITCH: Lights the luorescent banner lamp 
when the TAS is of. 

4 ON/OFF SWITCH AND PILOT LAMP: Push the button once to 
turn the TAS on or off, The pilot lamp |s in the button— lights 
when the TAS is on. 


LED INDICATOR LAMPS: indicat 
status. 


Manual Mode: Lights during Manus 
Operation, displays gas and rn 


Certification: Lights 
certification is activated, 


Calibration: Lights during a o 


Low Flow: Lights to ind 
systom. 


Unit Ready: Lights when the T/\ 
Sel Diagnostics: Lights ¢ 
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GETTING TO KNOW YOUR TAS ANALYZER 























‘Secondary Sample 
Filter inside) 


Air inlet Fitter 
Remote Button Connector" 
Keyboard Connector 


S232 Connector 


Primary Sample. 
Filter 


ench Outlet 


PEF TAG: Identifies the propane equivalency factor assigned 
to the TAS infrared bench, 


TAPE ACCESS DOOR: Access for the tape drive door, 


SECONDARY SAMPLE FILTER: Removes water tram the 
‘exhaust sample 

AIR INLET FILTER: Air iniot for the TAS cooling system, Must 
‘be removed to access the Secondary Filter (waler separator) 
REMOTE BUTTON CONNECTOR: The cable for the remote 
Continue/print button attaches to this threaded connector 
KEYBOARD CONNECTOR: The cable for the keyboard 
attaches to this threaded connector 

S232 CONNECTOR: To clectronically interface the TAS toan 
‘SEA; acable is attached to the RS232 connector on both unite 
PRIMARY SAMPLE FILTER: Cleans the exhaust sample and 
Protects the infrared bench. 


BENCH OUTLET: Exit port for the infrared sample system, 
‘This port must be unrestricted to protect the infrared bench, 

















Exhaus! Proves 
Hock 

Cal as Por} 

PM Pickutr Conmismte 
Sarioke Puma 

Hose Bracket 

CirouN Breaker 

118 VAG Out 


WB vac in 


Water Dvan 


EXHAUST PROBE AND HOOK: Tho winaust sarnple i draven 
through the probe and hose The hook Is tor ulurage 


CAL GAS PORT: The hase rom the calibrauion yas hottie 
attaches here, 

RPM PICKUP CONNECTOR: The rpm pichuy) cable altachos 
to this connector. 


‘SAMPLE PUMP: The dry side pumps tho pxhaust sample tom 
{the vehicle through the inirarad bench, Water is removed 
from the sample with the wat side 


HOSE BRACKET: Bracket for hanging huses or electrical 
cables. 





CIRCUIT BREAKERS: Opons the sloctvical circuit to protect 
the unit trom excessive current draw For no pilot light chek 
the wall plug and press the breakers tu rose 

115 VAC OUT: AC Pawar receptacia tor optional eqvipiment 
MS VAC IN: AC Power supply cord lor tha unit See Powar 
Requirements, 

WATER DRAIN: Outlet port for the water separator system 
This port must be unrestricied ta protoct the inirayod Born 
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TAS KEYBOARD FEATURES 
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TYPEWRITER & STATISTICAL KEYS 


‘The Alpha keys enter uppercase letters when the Shitt key is 
released, Lower-case letters and special charactors are 
lable for Name Entry screens (Customer, Business, etc.) 
by pressing oF locking the Shitt key first. 








Shifts letters from uppercase to lowercase and 
SHFT | controls dual purpose koys. 


To] Locks the Shittkey in Shitt Up position. Press LOC 
lease, 





character entered. 


: ‘SPECIAL FUNCTION KEYS 


Stores the data typed in and proceeds to the next 
stop, If data is proper. 





arena 

















indicated on kay. 


& 
Q Syste 
T 


Signals TAS that the Data Entry screens 
are accurately completed, and to start the 
vehicle test. 
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Clears all characters on the entry ling 


Signals TAS.to proceed to the nox! step 


Exits the curront routine (when acivated) 
and roturns to the Set-up seronn, 


Allows thie pump to be urna off bolwaen 
tests, 


Adjust tho benciy readings tozarn on yom 
air. 





Provides. backward reviewing of the Data 
Entry screens, once dala is enlord on 
currant secon 


Provides forward “scrolling” of the Data 
Entry Screens. to return (0 origin 


Provides printing (jt activated) of Tost 
Result or Matlunction screens, 


Activates the printer to feed oul paper (1/4 
Inch} each time the key is pressed 


Used to CONTINUE oF PRINT when Ihe 
keyboard cannot be reached 














OPERATING PRELIMINARY 


POWER REQUIREMENTS 


Belore installing your Allen analyzer, check the quality of the 
shop's power distribution system. Recent sludies haveshown 
that up to 65% of all existing buildings have A/C power 
distribution problems. 


Proper A/G power distribution is the most important factor to 
‘ensure a high level of reliability with any type of electronic 
‘equipment. Allen computerized analyzers are equipped with 
inline filters designed to withstand voltage changes far in 
‘excess of normal, Unfortunately, reversed polarity wiring, low: 
{ine voltage, and inadequate grounding (high impedance) are 
shop problems thal must be checked and corrected on site. 


‘The wall receptacle must meet the following power 
requirements: 


1. The receptacle must be wired with the proper polarity. 


The neutral (white) and hot (black) wires must be 
properly connected at the fuse panel and receplacie. 

2 The available voltage al the receptacle must be 60 Hz 
and 115 VAC + 10% when the equipment is on and the 
line is under load, 

‘A “dedicated” power supply circuit might be needed it 
shared circuit, cannot provide 104 VAC minimum, 

3. The receptacte must have a good “earth”, or low 
impedance ground. 

‘An “isolated Ground Receptacle” (orange color) might 
be needed to salisty the grounding requirement. This 
provides a "dedicated" ground path that segregates the 
shop's common ground system from the analyzer. 
Common ground systems can act as a giant antenna and 
Conduct electrical noise (transient signals induced by 
‘other equipment) into the 


Yo protect unit raliability, make sure your shop's power 
distribution system is modernized to meet the powar 
requirements, 


‘Ask an Allen Service Technician to check your shop power. 


THE PRINTER 


The printer wil provide copies of a vehicle inspection or 
gnostic report, manual operation, and the result ol some 
TAS torvon pecoaute 


Change the printer paper (see Analyzer Maintenance 
section) when a red border mark appears on the paper. To 
extend the life of the printer head, avoid operating the printer 
without paper and using paper that does not meet or exceed 
the surlace smoothness specification for Allen qualily paper 
(PIN 42901). 


DAILY WARM-UP PROCEDURE 


The analyzer must be cycled ott/on once each day to initiate 

the analyzers self diagnostic routine. Do not turn off the 

power when Cassette in Operation is displayed. 

lang the exhaust probe on TAS hook or suitable 

environment 4 feet above the shop floor. 

‘= Prass the red power button ance ta turn the TAS unit on 
and start Warm-Up. 




















The Warm-up sequence aulomatically peograsses through 
four stages until the Set-up scren appears jor operating 
mode selection. 

ithe Escape key is solectad during Warm-up, lhe routine will 
advance to the Set-up screen and display Lockout, When this 
‘occurs, only the Service made is available. Turn (ie power 
olf, then on and allow the Warm-up to finish 

When a fault is detected the routine wll halt and display a 
Fault prompt, or divert io the Setup screen The modes 
available and prompts displayed on the Selim screen 
depends on the nature of the fault 


WARM-UP SCREEN 


oo wa IW prt sy 











Stage 1, 25 minutes, the LED indicator lamps: 
TAS electrical circuits ara chao! 


Stage 2, 1.75 minutes, Cassette in Operation XXX appears 


while the tape systom is checked and the sofware program 
{8 loaded into the computer RAM. 


Stage 3, 5-20 minutes, Cassette in Operation XXXx ynas away 
and Warm-up in Progress remuins, The bench wmparature 


‘and (gas readings ara checked lor stability, while alp tow 
through the Fresh Air Port is monitored, This stage will take 
{ess than 20 minutes ar the routine will advance to the Setup 
Screen and a Lockout occurs 

Stage 4, 1 minute, Zeroing Bench appaars. The 2a1n salting 
Of ihe infrared bench ts adjusted, and the alr flaw Ihrough the 
Exhaust Probe Port is checked, 2 
Stage 5, the Set-up screen is displayed for onerating moda 
‘selection. 


Warm-up Prompts 

Faull and Operating Status prompts can ba displayed durieg 
Warm-up. The following glossary explains gach prompt 
CASSETTE IN OPERATION: Appears when Ihe analyzer Is 
reading from, or writing to the data tape, 


INSTALL BACKUP PROGRAM PRESS CONTINUE WHEN 
READY; Indicates the TAS i having froupie reading: or 














writing to the data tape. Restart Warmup of clean the 
recorder head and install another program tape. 


UNIT TAMPERED/TAPE NOT CHANGED: Appears during 2 
tape change and indicates the cassette door was opened but 
the tape was not changed. Repeat the procedure correctly. 


TAPE DOOR OPEN: indicates the tape drive door is open. 
Close the tape door. 


‘TAPE IN BACKWARDS: Indicates the tape js installed wrong 
Side “8 must engage the tape drive splines first when Ihe 
tape drive door is closed. 


TAPE WRITE PROTECTED: indicates that the erase 
Prevention tabs on the cassette tape are gone or in the wrong 
position, thus TAS cannot record, Install another new tape it 
the tabs are gone. 


TAPE READ/WRITE ERROR: Can appear during a tape 
‘change. Indicates data cannot be stored onto or recovered 
{rom the tape. Clean the recorder head and install the correct 
new tape (blank or preprogrammed). 


BAD TAPE: Appears during a tape testit the tape is detective, 
Clean the tape recorder head and install the correct new tape 
(blank or pre-programmed). See PTC section 4—TAS Service 
mode, New Tape—item 7. 


INADEQUATE FLOW THROUGH BENCH: Appears during 
Warm-up belore zeroing the bench. Indicates a restiction 
between the fresh air port and exhaust pump (dry pump) 
inlet. or pump trouble, Also sets Bad Flow and Unstable 
Channels on the maitunction screen. Repair the fault and 














WAITING FOR TEMPERATURE TO STABILIZE: Indicates the 
bench temperatura has not reached operating status. A dirty 
air iniet filter for the cooling system will prolong Warm-up. 


WAITING FOR READINGS TO STABILIZE: Indicates the bench 
sadings have not reached operating status. 


ZEROING BENCH: Appears (60 sec:) while the bench zero 
setting is adjusted and the sample system flow is checked. 
Low Flow will not cause a lockout, but will set a message on 
the malfunction screen and stop progress during a 
certification test. See PTC section 4—TAS Service made, Unit 
Malfunctions—iter 2 











OPERATING MODE SELECTION 


Once the Warm-up sequence is completed, the Set-up screen 
is displayed for operating mode selection. The Set-up screen 
displays all operating modes and no fault prompts, when full 
‘oparating status is available 





‘SET-UP SCREEN—tull status 


4 guucae cearitacarioy 
2 amin oresation 

3 Seu inawn ts 

a: Svc moe 


SELECT FOES mys and entLe 








+ Solect ina desired aparaling made, then press ENTER, 
+ For operating instructions, go ta the apprnpriate PIC: 
‘section for the mode selected 
Aller 45 minutes of stand-by, We screen and pump turns off 
automatically. Power to the rest of the uni! remains on This 
keeps the unit warm for instant operation, and extents pimp 
and monitor lite 
+ Press PUMP OFF, to turn the pump off manually 
‘+ Pross any key lo reactivate tha screen and pump again 








Operating Mode Glossary 
The following glossary explains each operaung mous 
MODES: 


1-VEHICLE CERTIFICATION TEST : For sialon amission 
inspection programs, Reler to PTC, section | 

2—MANUAL OPERATION TEST : Displays exhausl gus and 
fpm for manual testing, Rator to PTC, section 2 
SUSMART OR NETWORK DIAGNOSTICS ; Fat Vohiclo 
performance tests. Provides repair and adjusiment recom: 
‘mendations, Reler to PTC, section 3 

4—ANALYZER SERVICE PROCEDURES ; Unod lo dlivry 
initialization, required periodic services, software \ypdales, 
and to identify and correct faults. Relay fo PTC. section 4 


OPERATING STATUS—TAS SELF TESTS. 


‘The TAS computer monitors Warm-up, operating procedures 
exhaust sample and rpm quality, me data storage system, 
state required calibration and maintenance, unt maliune- 
tions, and security tor protected systamy; to evaluate tha 
analyzers operating status. 

When ail factors ara normal, all operating modes sad no fault 
Prompts appear on the Set-up screen 

When the time for a calibration or tape ohange approaches, 
a Maintenance Reminder prompt is displayed wn the Seb-up 
screen. 











When a fault is monitored, the TAS can 


1. Abort the current routine and wivert to the Setup of 
Service Menu screens. 


2 Display Lockout on the Set-up screen. 


When a tauit atfects 18M progrem compliance, modi 1 
is locked out, All other modas are available 10 use, 


When a fault affects all vehicle tast mades, only the TAS 
Service mode Is available, 











3. Halt progress during a routine until the fault is 
corrected 
4. Display a fault prompt. 
5. Trigger a message on the malfunction seraan, 
Faults are caused by 
1. Not following procedures carefully. 
2. Bypassing required periodic services, 
3. Tampering with protected TAS systems. 
4, TAS maitunctions. 
5. Abnormalities in the exhaust sample or rpm quality, 


SET-UP SCREEN PROMPTS, 


Based on the result of the analyzer's self tests, the Set-up 
‘screen can display Maintenance Reminders or Fault prompts. 


Maintenance Reminder Prompts 
The following glossary explains each prompt 


50 RECORDS LEFT ON TAPE: Appears when only 50 unused 
record places are let om the tape. The tape must Be changed 
by an authorized person betore its full (0 records left) and 
a lohout curs mode 1). The message, Change Tape to 
Disable Lockout appears when the tape js full. Seo PTC 
Section 4— TAS Service mode, New Tape—item 7; to perform 
a tape change. 

CALIBRATE UNIT: Appears 144 hours (6 days) after the last 
calibration, Every 168 hours (7 days) a Gas Calibration and 
‘Leak Test is required by the state, The unit must be calibrated 
{by an authorized person) betore the 168 hour time limi 
expires and a lockout (mode 1) occurs. the time limit expires 
‘during a Certification test, the lockout occurs alter the test. 
‘Sea PTC section 4—TAS Service mode, Leak Calibration 
Tost—iter 1 


Fault Prompts. 
Use following glossary to explain each prompt 


LOCKOUT: Indicates only partial operating status is available 
because a fault is detected. The fault will set a message on 
the Unit Malfunction screen. Refer to PTC section 4—TAS 
Service mode, Unit Malfunctions—item 2, to disable the 
lockout 


CALIBRATE UNIT TO DISABLE LOCKOUT: Appoars for 
expired calibration, zero over range, zero under range, and 

wits. Calibrate the unit. Reler to PTC 
Section 4—TAS Service mode. Leak Calibration Test—item 


CHANGE TAPE TO DISABLE LOCKOUT: Appears when the 
tape is ull, Change the tape. Refer to PTC section 4—TAS 
Service mode, New Tape—item 7: 10 perform a tape change, 


(0, MALFUNCTION: Indicates a fault in the oxygen sensor or 
circuit (it equipped). Try zeroing the bench or a gas 
calibration to clear this fault. Reler to PTC section 4—TAS. 
Service mode, Leak Calibration Test—item 1. 


BAD CLOCK: Indicates a fault in the TAS clock that times the 
calibration cycle. See PTC section 4—TAS Service mode, Unit 
Mallunctions—item 2 











DATA ENTRY ERROR PROMPTS 


The following fault prompts can occur when comploring Cia 
Entry screens. 

PLEASE ENTER DATA: Appears if the uptratior presses 
ENTER betore selecting any required data, Select roauested 
data, 

INVALID ENTRY—TRY AGAIN: Appears 1 the operator 
selects unacceptable data for tial screen) Soles! proper 
alphanumeric characters 

‘TOO FEW CHARACTERS HAVE BEEN ENTERED: Appoacs if 
the operator pressiis ENTER belare seleoling tke minimum 
required data 

THE FIRST CHARACTER MUST BE A LETTER: An alpha 
character must be entered into the Hirst chnructer position 
INVALID ACCESS CODE: Appears ian unacceptable code ys 
entered. Enter the proper code. Reler to PTC section 4—TAS 
Service mode; to idenliy or change your aguse code 


‘SET-UP SCREEN LOCKOUTS 


‘A lockout of ust the Corfification Test (mode 1), ur all vehicle 
tests (modes 1, 2, and 3) canoccur dupending on the nalure 
of the fault. 


SET-UP SCREEN—partial status/lockout 


SELECT veuveh mac om CATON 


AF Hal Function 





Some lockauts can be raset by an "on site” winnlayen, and 
‘others require an Allen or State person to comply with Wve |&M 
Program, 

Usually lockouts appear with other prompis. However. a 
lockout can occur without any screen prompts to Idantify the 
fault or recommand the nex! action Whar this uocurs, rater 
to PTC section 4—TAS Service moda, Uni Malfunctions 
item 2; to identity and corract the fault 


DAILY SHUT DOWN PROCEDURE 
Before shut down, use the lollowing prooedura to-ansure the 
sample system is purged and stabilized 

1, Remove the probe from thie vehicle tally) 


2 Operate the TAS for 4-5 minutes with the pumpin, thew 
turn off the power 
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SECTION 1 
VEHICLE CERTIFICATION MODE 


Section one covers the operation of the Vehicle Certification 
mode. This mode is used to lest vehicles subject to your 
state's Inspection and Maintenance (I&M) program. 


‘A Certification test is easy to perform because the analyzer 
will 


1) Direct the operator's tasks with screen prompts. 

2, Select the proper emission category for the vehicle, 

3, Monitor the exhaust gas and rpm during testing 

4, Evaluate the test data lor conlormity tothe | & M program. 


rules. 
5, Display, print and record the test result (ie. Invalid 
Falled, Passed). 


‘SPECIAL FUNCTION KEYS—status 


‘The Zero Bench and Pump On/Oltkeys are deactivated during 
the Certification test. 


‘The Escape key is activated, alter completing the accesscode 
screen, to exit the lest and return to the Set-up screen, 


To erase entries, press Clear or Delete. To review entries, 
pros Last Entry or Next Entry. Dala must be selected, on the 
Current screen, for the review keys to work. 


Use the Cursor or Alphanumeric keys to make a selection on 
the Data Entry screens, 


USING THE CERTIFICATION TEST MODE 


To provide quick user friendly instructions, only the primary 
use screen prompts are explained in the tollowing 
stop-by-step procedures. Instructions for secondary use and 
taultihelp prompts are explained at the end ol this PTC 
section, 
= Complete the daily Warm-up procedure to display the 
Set-up scraen for operating mode selection, 











4, vewicee coetiricarion 
2, Maat GacRAON 

3. Suet pias ies 
 Saiviet moe 


SELECT PRoPEN wae AND TER 


So kacoras Jett on tape 
Gite ene, 





= Press 1, then ENTER; to select the Certitication Test 
mode from the Set-up screen. 


‘The Cassette in Operation message is briefly displayed when 
4 lape identification check is required. This step occurs if, for 
example, the tape was recently removed to clean the tape 
recorder head. If the tape check fails, a “lockout” of the 
Vehicte Certification Test mode occurs. Further progress is 


rejected until the tape check passes. The procedure atiorts to 
the Set-up screen. Repair the tape problem and iry again 
Reler to PTC section 4—TAS Service mode, Lint Mallunc= 
tion—item 2, Cassette Tamper or Wrong Cassetlis 


Vehicle Certification Test Screens 


1. PREVIOUS DATA SCREEN 


Bo roy WISH FO USE VE parVIMUS VENICE WAHL 
ove tne curr igo doen 





wee 





This step precedes the Gustomer Nao screon and 
‘oliminates reselecting data for consecutive tests to the same 
vehicle. The data tram the last tas! ts saved nnd recalled 
during the next test 








= To receive preselected Data Entry sereuns| veloc ¥ 
{yes}, using the Cursor keys, then pross ENTER 
= Tomanually select all Data Entry scrwans; seect N (NO) 





Using the Cursor keys, Ihen press ENTE! 





2 CUSTOMER NAME SCREEN 


Ta 
187 CIM, om 9, NTO 


420 Le 








cry State 21 cm 


toon [ones z 





This screen information will appear on the printout 
= Type the customer's name into the lirst tine When 
correct, pross ENTER: to advance the to the next fine 


‘+ Repeat this procedure with desired data lor lines 2, 3, 
and 4 








+ To bypass the Customer Name screen; press ENTER for 


each blank line, 
ACCESS CODE SCREEN 





TER youm Access cove 


same 





* ‘Type in your access code, then press ENTER. 
4. LICENSE PLATE NUMBER SCREEN 


LICENSE PLATE MR = Cernecccs) 


gett; Gt terehclesas wo Neer 
Bhd ehe lane thee agate 
Tent riest ion namer (VR) 





+ Type in the vehicle license plate number, then press 
ENTER, 


no license number is available, type in 0 § plus the last five 
digits of the Vehicle Identification Number (VIN), then press 
ENTER. 


5. VEHICLE TYPE SCREEN 


ENTER THE YORLCLE TPE + G9 


Select the appcopelate vehicle tyne cose 
‘rom the 38 below 


—S00e venue Tee 
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= Type in P. T. or M, then press ENTER: to identify the 
vehicle type 


HT or Mis selected, complete steps 681 and 682 next 
BA VEHICLE MAKE SCREEN 


vasiemacy ak F 
ot nthe Ti Arie. COM 


eee 


okt oO Fa FIAT Ft 
WWE Laur ykwy OBL AMS LAM LANE Lite 
ASL PmU ORL MEAG ATS WSN os 
71 HUN OKT Pes REM nok HE SAA 


(enone 





+ Use the Cursor keys to highligh! the appropriate vehicle 
make. then press ENTER 


ff the vehicle make \s not listed. press CONTINUE and 
‘complete the Unlisted Vehicle scraen, 


6B1 VEHICLE WEIGHT SCREEN 


[aseec] 


fost weve est 





(ewes) 





This screen appears if T [truck) or M (motor home) was 
‘entered for the vehicle type. 


= Type in gross vehicle weight, then press ENTER. 


‘The GW can be found on a data tag altachod to the driver's 
door jam, inside the glove box, or outside driver's door on 
‘commercial trucks, 















6B2 TRUCK MAKE SCREEN 


LIGHT To REDIUN DUTY Trucs A moToOIONES 
Nove tne cursor to the proper ventele mote. 
"the make Is not ca the Tet select SCOMTTAg. 


OMEN Om OATS 0G FORD OE UME SUT ee 
Zo WITS. MSN PLON ROVE SusA TOTO YOUR 





This screen appears it T (truck) ar M (motorhome) was 
entered for the vehicle type, 


* Use the Cursor keys to highlight the appropriate vehicle 
make, then press ENTER. 


|W the vehicle make is not listed, press CONTINUE and 
complete the Unlisted Vehicle screen, 


7. MODEL YEAR SCREEN 











woven yea 
Enter Ooty i 





SB we 





8 of the andl year 


‘+ Typoin the 1ast two digits of the vehicle model year, then 
pross ENTER, 


NUMBER OF CYLINDERS SCREEN 












EATER maBeR oF exLinocs + (a8 
Enter "etor'rotarye S| GD 


free munber OF cylinders and “or to Cycle 


Enter sander of cpVinders and 'C' toe engines 
Mttout b distributes 





‘The Number of Cylinders screen will also tailor inte rpm fer 
special engine or ignition classifications. 


+ Type in the number of engine cylinders of rotors 


+ Press R for Rotary engine, or © for two-cycle and 
Gistributoriess spark ignition engines, they) prose 
ENTER, 


9. ENGINE SIZE SCREEN 


(ME SIE 5 Cena} NEN INE MEASWHHENT — (a 


Enter the engine size followed by one 
of he cosine acaturewet cases {15005 tele 
Ewes > Zee, 30 |) 2300 Cs 


S00 _ eve veasyrtnents 


© = cic cents 
CS Gites 
TS Gime mens 


evtew 





+ Type in the engine size (e.g. 3.8), then press ENTER. 


+ Press ©, L, or I, then pross ENTER: to identity the wit 
of measura (e.g. cm’, liters, or in) 


10. ODOMETER READING SCREEN 








{CTE ME MERICLE Gm EK WeRDIMS 


[ae setue) reusing trom the olaerter mu i ontaen 
8" not eater the tenths Sit 












* Type in the vehicle's odometer reading (whole miles 
only), then press ENTER. 

the vehicie has less than 7500 miles and is less thar 4 years 

ld, go to step 10.1, otherwise, go to step 11 










= 


10.1 EMISSION CLASSIFICATION SCREEN 


ENTER THE WENICLE CERTIFICATION Cue ¢ Cas 


Select the appropriate vent! 
Status Codes” tram the 1st Sa 


cerciticattan 


_sua__cesTueication stanas 


© > YONICLE comroens To CALIFORNIA nEGsATIONS 
> HRMCLE conroms TO FebeRL/ePx EATON 
Gant iP teation'statos mony 





‘This screen appears for vehicles with less than 7500 mites 
and less than four years old 
+ Press C. or F, then press ENTER; identity the vehicle’ 
‘emission classification. 
The vehicle's emission classification can be found on the 
tunder-hood emissions label. The label will state if the engine 
's cerlified tor California (C) of Federal (F) use. 


‘+ If there is no emission label, press U (unknown). then 
ENTER; to display the Escape screen. 








11, TEST TYPE SCREEN 


ENTER HE TEST FFE CODE > fa 


Select tne wopropriate test type cade 
fron the Tist bel 


coe _rest ee 


Es INITIAL insecction 
@ > roe acaias test 
Ao aetee wag rest 
2 fefeset Stanton rest 





+ Type in tne appropriate Alpha code, hen press ENTER: 
to identity the test typo. 


Alpha Code: 


| = Initial inspection of reinspection of failed cars 
repaired by owner. Ital the VIR’s from previous tests. 
re lost, the vehicle owner must start again with an "!"" 
Test. 


B =Before repair tost. This test is used by test/repai 
tacilities to obtain a second opinion prior to repairi 
the vehicle. The mechanic may opt to substitute 
test results for the “8” Test. Following repair, an A” 
Tost is performed. 


A = Alter repair omission test. This test is used to check 
a vehicle after repairs were made to correct a lailad 

















R= Appears for Reteree Stations, otherwise its sup- 
pressed from appearing. This test stor failed vehicles 
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not covered in "B” and "A" 


Previously tailed vehicles, altar boing repairdd, resulting In 
‘no emission reduction or increased emiseians, and which 
would exceed We cas! limits If additions! repairs ara math, 
will be relerred fo.a Releree Station lor retesting 








In addition, any vehicle Drought into a test facility: In A 
condition that Would prohibit repair wilhin the established 
cost limit(as. determined by a license test Inspector priog 10 
testing) shall be referred to a reterep-station tor an A" test 








42, FUEL TYPE SCREEN 


Ree 











+ T¥Bé in the appropriate Alpha code, hen prese ENTER; 
to iaeniiy Ine tua! ype 


13, VISUAL INSPECTION SCREEN 





Inspect the vehicle's emission control systems: ancl. radortl 
{your findings on the Visual inspection screen 


= Press the appropriate Alpha code lar the emission 
control system arsplayet, then praise. ENTER. 
Alpha Codes: 
P= Pass, 
M = Modilied 
No = Nol applicable 
D = Disconsected 
S = Misong 
+ Repeat this procedure for each amiusion contra) system 
as it fs displayed 











Emission Control Systems: 
1, Positive Crankcase Ventilation (PCV), 
2. Thermostatic Air Cleaner (TAC) 
Air Injection / Pulse Air injection (Al), 
4, Fillpipe Restrictor for Fuel Tank (FEC). 
5 


Oxidizing Catalyst Converter (OX) for two-way oxida- 
tion—-HC and CO. 


‘Three Way Converter (TWC) for oxidation of HC and CO, 
plus reduction of NOx 


7. Exhaust Gas Recirculation (EGR). 
8. Ignition Spark Advance Controls, 


9 Closed Loop System (Sensors and Fuel Metering 
Device). 


10, Carburetion or Fuel Injection Controls. 


11, Other Emission Related Components (Intake Manifold, 
Exhaust Headers) 


Retrotit Systems. 
FUNCTIONAL INSPECTION SCREEN 


‘On1SS1UN CONTROL SYSTEM FUNCTIONAL OME 


Emer one of the folowing codes for exen 
{ype of check requires 


cve__vescayerion 


fot pass omce 


Fate Our 
2 for arncceance 


mesiK one 
to 


ANCHO OES 
Ema AG Lacis 


tery 





+ Report the condition of each functional check item 


+ Type inP (pass), F (fail), oF N (not applicabto) for the first 
em displayed, then press ENTER, 


Any F (Iail) entry will cause a failed certification test 
‘+ Repeal this procedure for each item as itis displayed, 


‘The number of tems displayed depends on geographic 
location of the testing facility. 


Funetional Check items: 
4. Engine Warning Lights 
2 Ignition Spark Timing. 
3. EGR Operation. 





ad 


wo 


14.1, PREVIOUS GAS READINGS 


vatvlons cas aaines 





This screen appears i A {afler repair) or R (veleren static) 
was entered for the test {ype 


Enter the gas readings trom the previous Vehicle Inspection 
Report (VIR). 


# Type in the idle HG value, Inen press ENTER: 


© Type in the idle CO valuo with decimal, nen press 
ENTER, 


‘+ Repeat this procedura for the cruise valies, 


DUAL EXHAUST QUERY SCREEN 





15. 


Doe emts vem terhave sual wanainhsyoten s ( 





Dual exhaust systems nave separate pipes irom the exaust 
manilold back. The presence of dual talipipes das nol always 
mean the vehicle has dual exhaust 
Press ¥ (yes) or N (no), thon press ENTER: toanswer tho 
Dual Exhaust query, 























16. START TEST SCREEN + Prepare the vehicle for the Certification test, then press 
CONTINUE. 


1, Turn off the engine. 


2. Connect the rpm pickup to any plug wire with the arraw 
pointing towards the spark plug, 


3 Start the engine to warm and stabilize the engine 


1 data te complete and correct temperature, 
‘select the SSTART TEST" keys 


4. Insert the exhaust probe at least 12 inches Into the 
tailpipe. 


The messages, Turn off Engine and Start Engine and Idle, 
appears for 1981 and newer Ford Motor Co. vohicies 10 
stabilize their gas readings, Follow the prompts and the test 
automatically proceeds. 


19. SET ENGINE CRUISE SPEED SCREEN 





Pressing the Start Test key deactivates the review and erase 
function keys until atter the exhaust gas analysis. 


eT ence sree 





17. ZEROING BENCH SCREEN ae ns 
















SELECT FSLAPE 90 Stu Tes 





This screen appears when the rpm 
speed range 
+ Set the throttle at a fixed position to maintain a steady 
‘tpm within in the range indicated on the screen 
(2250-2750), The test automatically proceeds 





out of the specified 


20. CRUISE ANALYSIS SCREEN 


‘This screen is displayed for a minute while the bench is 
zeroed to room air. The test routine automatically proceeds ame eee 
when the bench is zeroed. 


vein 


muse sv4s ANALYSE 


18, PREPARE FOR TEST SCREEN 


munTann caVAse SEEEW 







me Mean 







Ten off Expion 
Connect AM Plu te Plug Mire 
sere Ganwst Probe into Tattptpe 
Start Kngloe tor Test 








This screen is displayed during the exhaust sampling cycle. 
it rpm or dilution violate the testing standard, the tost and 
countdown clock will automatically restart 


I SSIDISESS'=S<sis—«_-- 


21. SET ENGINE IDLE SPEED SCREEN 


SET mie seco 
0 


20 - 1100 


SELECT ESCAPE 10 Stor Test 





‘+ Release the throttle to allow the engine to idle. 


+ Set the throttle at a fixed position to maintain a steady 
fpm within the range indicated on the screen (e.g. 
300-1100). The test automatically proceeds. 


22. IDLE ANALYSIS SCREEN 


neste 
Wm ee 


OLE Sr Amys 


MAINTAIN OLE SED 





This screen is displayed during the exhaust sampling cycle. 
'\ rpm or dilution violate the testing standards. the test and 
‘countdown clock will automatically restart 











TEST COMPLETION OPTIONS 
or “B” test, go to Completing an “I or 


or “'R test, go to Complating an A" or 


1. A certificate rejection path displays a linal Failed Result) 
screen next 


2. A certificate approval path displays a Corliticate Num 
ber screen next 


* Follow the path that corresponds lo your Jest 





Certificate rejection path 


The test vehicle does not quality tor a certiNeate bucause'l) 
{ails to. comply to the state 18M Program. The tast rosull Is 
based on the visual and functional inspections.amd. the 
exhaust emission analysis. 


TEST RESULTS—FAIL, 


SELECT THE Nea UF COPIES YO UA) Lan) 
& 


aie porate eat 








This is the final screen for a faite! or “B™ test Tests that 
{ail because omission standards are excivoderi hava he lotter 
“F" next to each failed gas reading, 

* Select any number of copies you wish, then press 

PRINT. 

‘The number "2" is preselected (one printout for he custimur 
and one for the shop tiles) 
Use Smart or Network Diagnostic Mode (PTC section 3) to 
identity needed repairs/adjusiments. 


Repair and retest using the “A” test 








* Follow the option that corresponds ta your test 


‘Tho Last Entry, Next Entry, Clear and Delete keys are aciive 
to raview and correct data entry mistakes on the remaining 
screens 








Option 1, Completing an “I” or “B™ Test. 


Now TAS evaluates the current test data for state compliance 
and selects one of the following program paths. 








Certificate approval path 


The vehicle qualities for a certiicals because itcomplies with 


the state | & M Programm 





TAS selects a Compliance or Non-Compliance cartiticata 
Screen based on the vehicle's age, mileage, aNd emission 
‘Classification found on the underhuod sticker (California or 
Federal) 


COMPLIANCE NUMBER SCREEN 


ENTER IME CERTIFICATE OF COMPAINCE fame [ester 
Set tis muaber from the actus} 

‘ere lticate you are tssag tothe 

intomers be ture to ent the lest 

luster, followed bythe reaaintng toners. 

WE oa € oF ts beng Tshona, enter TNO, 


(S50 meant caer LATE a0 
‘Sou OAT oe aa, 


teoreny 





* Type in the certificate later followed by the number you 
will issue the customer, then press ENTER, 


* Ito certiticate will be issued, type in NONE, then press 
ENTER, 


* I! the vehicle uses methanol fuel, issue a Methanol 
Sticker in addition to any other certilicates. 


NON-COMPLIANCE NUMBER SCREEN 


25506 era comer tcre 
Sai th, 





‘The C of N/C is for Federal cars with less than 7500 miles and 
less and 4 years otd, 


* Type in the certiticate letter followed by the number you 
will issue the customer, then press ENTER. 


+ Hino certificate will be issued, type in NONE then press 
ENTER, 


+ Il the vehicle uses methanol fuel, issue a Methanol 
Sticker in addition to any other certificates. 











TEST RESULTS—pass 





eer 047C mame 


STUECE me ace oF cintes u-s|s4 
Cassette eer ton 















This is the final screen in a Passing "I or 8" test and 
indicates the cenificate number just untorad 
* Select any number of copies you wist, press PRINT, 


‘The number 2 is proselocied 


{one printout far the customer 
and one for the shop tiles) 


The Set-up screen is displayed when printing |s finshed. 








Option 2, Completing an “A” or “R” Test 


* Complate the Tast Result, Parts Cost, Labor Cost 
Repair Action, Estimated’ Repair Cost, und State 
Approval screens 

When finished, the TAS ovaluates 


the current data tor state 
‘compliance and selects one of the 


following program paths 
final 





2 Gortiticate approval path displays a Cortical 
‘Number screen 

















INITIAL TEST RESULTS—PASS/FAIL. 


st asus 
missions anoucyp 


gle standards ite 





& 
oe 





This screen appears with Pass or F: 
the visual and functional 
‘emission check, 





ail based on the result ot 
inspections and the exhaust 









is 


When a vehicle fails because the emission standards are 
exceeded, the screen has Fail with Emissions Reduced or 


Emissions No! Reduced. The tailed gas reading are indicated 


ith the letter “F” next lo them. This vehicle may still qualify 

for a certificate if both of the following are met. 

1. The emissions are reduced at least 10% from the levels 
In the "I" or “8” tost. 

2. The cost of repairing the vehicle to meet the emission 
standards will or have exceeded the repair cost limit set 
by the state. 

+ Press CONTINUE to proceed, 








PARTS COST SCREEN 


EMTER PaMTS COST ¢ (aaa 


Enter the amare OF many you charged the 
edstinee f ‘om mot anter Gants 
Only the 1 
If tere was no charge for the park, 





‘+ Type in the whole dollar amount for the cost of repair 
paris or 0 (zero) for no charge, then press ENTER, 


LABOR COST SCREEN 


rig the dollar amount’ fs necessary. 
1 tyere san to charge forthe Takers enter 0 





= Type in the whole dolar amount for the cost of labor or 
0 (zero) for no charge, then press ENTER, 
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REPAIR ACTION SCREEN 


TAT cas 
uate SF ME epi 
Enctnt Tinie ALUSTICA] 
Agar masta 
sceavusaanustoenrs 
anlsston Gotan TEKS 





+ Type inthe appropriate Alpha code for irs} syster then 


press ENTER 
+ Repeat this procedure for all remaining systems 


Repair Action Code 





Y = Yes; was checked, repaired, replaced) or adjusted 
N= Not: checked, repaired, replaced, or adjusted 
E = Repairs have or would excoed the vost jimi) 


Have Exceeded 


the parts plus labor Cost now exceed lie cost limit press E 
for exceeds 

Would Exceed: 

Wthe parts plus labor cost do wot excoed the vost Jimit now. 


estimate the additional repair cost needed (9 get the veicle 
to meet the emission standards, Add this additional amount 
to the previous paris and labor cost {0 sox if the cost limit 
would be exceeded {I this amount exoveds the vost of repair 
limit, press E for excoeds 


‘The Total Estimated Gost Of Repair scraon will sppear only, 
Wan “E" is selected 


ESTIMATED REPAIR COST SCREEN 








vTOH Total eset 





cen 








Estimate the additional repair cost needed to get the vehicle 
to pass emission standards. This additional amount does not 
include the previously entered parts cost or tabor cost. 


= Type iin the estimated additional repair cost (whole 
dollars}, then pross ENTER, 





Certificate rejection path 


‘The test vehicle does not qualify for a certificate because it 
{ails to comply with the state I&M Program, The test resull is 
based on the visual and functional inspection, exhaust 
emission analysis, and repair cost. 


FINAL TEST RESULT—FAIL 


Test Aesutts 
i 
visstons NOT eruwerD 


SELECT THe nyu uF caries ww Wisk 
Cassean in Operation be 





‘This|s the last’"A" or "A" test screen for vehicles that exceed 
‘emission standards. However, the reason the vehicle did not 
quality for a certiticate is, the emissions were not reduced at 
least 10%, and/or the repair cost limit was not exceeded. 

+ Select any number of copies you wish, then press 

PRINT. 

‘The number "2" js preselected (one printout for the customer 
‘and one for the shop files), 


‘The Set-up screen is displayed when printing il finished. 


Use Smart or Network Diagnostic Mode (PTC section 3) to 
identity needed repairs, adjustments. 








Certificate approval path 


“The vehicte qualifies for a certificate because it complies with 
the state {8M Program, 


TAS selects a Compliance or Non-Compliance certificate 
‘screen based on the vehicle’s age, mileage, and emission 
Classification found on the underhood sticker (California or 
Faderal) 


COMPLIANCE NUMBER SCREEN 


NTE THE CERTOFICATE-OF COMPIME) MOE Gennpnennn] 


wm) 





‘+ Type in the certificate letter followed by the number 
wall issue the customer, then press ENTER, 


+ no certificate willbe issued, 1ype:im NONE, then pe 
ENTER 


+ If the vehicle uses methanol fuel, issue a Mothag 
sticker in addition to any other certilicates, 


NON-COMPLIANCE NUMBER SCREEN 





NTU CRAVIFTEATE OF WON-COMPLAEA MOU (seen 


Se mn cay EAE 
Son tnt 


inte) 





‘The C of NIC |s for federal cars with Joss that 7500 miles 
less than 4 years old, 
© Typo in tha first letter followed by the number you 
issue the customer, then procs ENTER, 
+ Ino cortificate will be Issued, enter 
keyboard: press ENTER 


+ Mt the vehicle uses methanol lua, issue a Methat 
sticker in addition to any olher certificates. 


lone” on 





FINAL TEST RESULTS—PASS, 


Test vests 
Pass 


CENTIFIONTE Maver exazzean 


tate standarss 
‘cas Pm 


cruise stanaaras 
te ie oe 
ua © 
ee 


pee OF COPIES YU 
Tn operation ees 





‘This is the last "A" of "R test screen for vehicles that pass. 
the emission standards. The certificate number is indicated 
on the screen. 
+ Select any number of copies you wish, then press 
PRINT, 
‘Tho number 2 is preselected (one printout for the customer 
and one for the shop tiles). 


‘The Set-up screen is displayed when printing is finished. 
FINAL TEST RESULTS—FAIL, 


st esas 
al 
Anise arco 
CHRTAFTCATE OUR CL20456788 
le reasings 
Pre 
rend 


tate standaras 
fe 

o : 
oe c 


rut reas 
Heh 
Saat 








ruse standarae 
ie an bom 
{ana t 
fe 





SELECT THE muna YF CopyeS a) WISH (28) 


Chatetey te peratton xen can 





‘This is the last "A" or “R'" test screen for vehicies that fail the 


‘omission standards but quality for a certificate anyway. This 
is because their emissions were reduced atleast 10% and the 


‘cost of rapair exceeded the legal cost limit. 


+ Select any number of copies you wish, then press 
PRINT. 


‘The number 2 is preselected (one printout for the customer 
and one for the shop files). 


‘The Setup screen is displayed when printing is finished. 














, 


OTHER CERTIFICATION TEST SCREENS 
The following screens can appear oepending on the 
selections made on the Daia Eniry soreans (vehicle lealures, 
type of test, etc). 


= Complete the appropriate screens 


ESCAPE SCREEN 


Sam outer 
inci tr Tos Won 
wb Hedin osud ver 


SELECT HE OREN c0r)64 WOW WH T Le 





«Type ina code that corresponds to ine reason tor exiting 
the test, then pross ENTER. 


‘= Select up to four coves 


= Typoin the number al copies desired, ther press PRINT 
Give one copy to ihe customer and place th piher inthe 
shop file 


UNLISTED VEHICLE SCREEN 





This screen is used |! the Vehicle make is ot listad:on the 


Vehicle Make screen 


+ Type in X and the fir 
then press ENTER, 





three letters of the vehicle make, 
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MOVE EXHAUST PROBE SCREEN 


Select 'OORTIME! te procene 





‘This screen appears for vehicles identified as dual exhaust 
equipped. 
» Move the exhaust probe to the other pipe. then press. 
CONTINUE; to repeat the idle and cruise analysis. 


STATE APPROVAL NUMBER SCREEN 


STATE APPROWAL OR: Cexnnee 


(et 101s number rom an actnortzed bureey of 
‘Satoocive repute reoresentottves 





ta ceej., en a aprona meer 
1S ROE Fequiredy enter mes 


SSue meTaNGe.CEATHF CATE ang 
‘SUNT ATA Cu TA 





‘When activated from suppression, this screen appears before 
the Certificate Number screen for “A” and "R” tests only, 


+ Type in the State Approval number, then pross ENTER. 


‘This certificate number must be obtained from an authorized 
BAR. representative, 


+ fa number is unavailable, enter NONE, When an 
‘approval number is not required, press NA, then press 














FAULT/HELP PROMPTS 


The following Fault prompts can be displayed depending on 
the gas and rpm values sensed during the Certification test 
‘and responses to the Data Entry screens, 


PLACE EXHAUST PROBE ON HOOK = Appears, prior to 
completing the Data Entry screens, when the analyzer senses: 
excessive residual HC in the sample system. While the 
‘operator completes the Data Entry screens, the analyzer will 
draw room air through the exhaust probe to purge residual 
HC from the sample system. To ensure efficient purging, 
verity that the probe is out of the tailpipe and tour test above 
the shop floor—the floor area may contain heavy vapors, 










+ Place the exhaust probe on Ihe probe hook hen 
CONTINUE 

INVALID ACCESS CODE: Appears whon entering tha 

access code. The routine aborts (0 the Set-up screen, Ful 

progress is rejected until the of 

thal the analyzer recognizes, 


VEHICLES OVER 8500 Ibs. GVWA 00 NOT NEED 10 
TESTED... The analyzer will nol les! vehicles over 8500] 
Reenter the proper vehicle weigh, or Bxit the (est 


VEHICLES OLDER THAN 1955 SHOULD NOT BE AUN ON 
ANALYZER...: The analyzer will not test vohiicjes older 
1955. Enter the proper year, or b44l the Lost 


NUMBER OF ENGINE CYLINDERS NOT VALID, TRY AGi 
Appears if over 16 cylindars are entared Enter IMep 
‘number of cylinders, a exit the test 


ENTER ONE TYPE OF CATALYST: Anja Il the: vehi 
entered as having both types of converters, Enter aN. 
applicable) far ane type: 


POSSIBLE DIRTY FILTERS OF SAMPLE LINE PUR 
SYSTEM... Appears after pressing Start Test andl indi 
‘the analyzer senses excessive HC in Ihe sample sytem, ¢ 
after purging during the Data Eniry screen This HO hang 
can be caused by excessive residual WC if the Sarnia 
and/or the infrared bench zer0 calibration his drilled cay 
the analyzer to see more than 20 jp in Ihe: sample Sy 
Also, the operator may have neglected \o hang the oxh 
probe on the probe hook 
























During data eniry by the operaiar. the sampia syste 
Purged througii the exhaust praie To ensure eli 
purging, the probe must be in a Suitable trea 
environment: 


1. Out of the tailpipe 








2. Three oF fiir loot abave the showy Hinor 
3, Clean roam air 

Further progress 18 rejected unill the hang-up probla 

fixed. Atter ten minates of purging, (We message MC 


Up Problem in Sample Ling trielly appours before the 


‘cape screen is displayed 
A residual HC problem is gonor 





V cleared ty 
1, Extended purging 
2. Changing the somplo liters 
3. Cleaning the sample cifcnt 
Azzero drift problem ts indicatert wiven tie "IC reading Ia 
and steady, even alter exiented purging 


+ Press ZERO BENCH (0 adjust th digital readout 
zero, 


+ Reler to PTC section 4— TAS Service mode. Ma 
Operation—item 6, HG Mang-up diagnosis. and 
Hang-up Test—item 4 


Three ways to accass the Manual Onutation Made: 
1. Enter 2 from the Sel-up scree 
2 Enter 6 trom the Service Moris menu screen 
3. Enter 47 irom the Service Mode menu screen 
HC HANGUP IN SAMPLE LINE: Appoars w 
Escape screen is displayed ani indicatos. | 


purging Jailed ta fix the HG hang-up Accurate ont 
lesting is not possible inti the hang-up js t)¥ed Refer to 














section 4—TAS Service mode, Manual Operation— item 6, 
HC Hang-up Diagnos! 


LOW FLOW: This fault promptis triggered during azerobench 
Foutine when poor flow through the exhaust sample circ 
detected. Gorract the fault and the test automatically 
Proceeds. I not, further progress is rejected and a unit 
‘malfunction is set. 


Repair the fault and pertarm a zero bench routine to clear the 
mallunction, To immediately exit the test for repairs; press 
ESCAPE, After 10 minutes of low flow, the test automatically 
aborts to the Setup screen. 


* Check for any restrictions in the sample line, filters, and 
drain hose, 














+ To perform a zero bench routine; press ZERO BENCH. 





NO RPM SIGNAL : Indicates no tach signal is sensed. Correct. 
the fault and the test automatically proceeds. i not, further 
progress is rejected. 


1. Verity that the engine is running. 





2. Try connecting to another plug wire 


3. Check the rpm pickup for proper connection Wa the TAS 
unit and engine. 


+ Wrepair is necessary, press ESCAPE (0 exit the test 
ERRATIC RPM SIGNAL : Indicates the angine rim (s rough or 
the pickup is receiving electrical noise, 

+ Repair the fault and press CONTINUE 

1. Check for faulty ignition parts. 

2. Try moving the pickup to another plug, 

+ Inecessary, press ESCAPE to exit tho test 


CO, DILUTION ERROR : Indicates a low CO, value Is sensed 
‘during exhaust analysis. Exhaust sample dilution is indicated 
Accurate testing is not possible with a diluted sample. Corract 
the faull and the test automatically proceeds. I! not—turther 
Progress is rejected, See PTC section 4—TAS Service made, 
‘Manual Operation—item 6, Operator's Leak Tost, to check (or 
air leaks, 


1. Check exhaust probe insertion depity 


2. Check for air leaks into tha vehicle exhaust system, TAS 
Probe, hose, or filter system, 


+ Wnecessary. press ESCAPE to stop the tos! 
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SECTION 2 
MANUAL OPERATION MODE 


The Manual Operating Mode enables the EPA emission 
Analyzer to be used as a conventional exhaust analyzer and 
tachometer. This flexibility allows the operator to direct and 
expand testing as needed 
‘The infrared bench analyzes the exhaust sample for carbon 

¥ monoxide (CO), hydrocarbons (HC), and carbon dioxide 
(C02). an oxygen (0;) option is installed and enabled. the 
‘sample is than analyzed by the O, sensor. 


‘The monitor shows the exhaust gas and rpm values in a live, 
easy to read, digital display. The printer captures this live 
data on paper for later evaluation or documentation, 


USING THE MANUAL OPERATING MODE 


= Complete the daily Warm-up procedure to display the 
Set-up screen for operating mode selection. 











20 APR 1905 
Ohson an Pst 
1 MOMeLe cer carton 
3 ‘OPGATLON 


3 Sar oiawost ies 
Soviet noe 


SELECH PROPER sue Aad ENTER 





22 Records ete on tae. 





| tome 








select Manual Operation mode 
| trom the Set-up screen, 


= All functions of Manual Operation are now activated 


+ Topurge the sample system, hang the exhaust probe on 
the TAS probe hook. 





erainy Hence 


fuom 
1s Peis A wonane oe 2-creLk Lmuine + ves tw) fetal 





» Use the horizontal Cursor keys to indicate the engine 
cycle, 


+ Check the gas values. If the probe is out of the exhaust 
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pipe the CO. NC and CO; valiies should be very near 
zero. O» will read 21.0% 

+ Press the Zero Bench key il the gas yalues:nre steady 
‘but still slightly different than Iresh air values 

‘+ Check for an HC hang-up il the Hs lligh and extended 
fresh air purging tails ta ettectivaly reduce i. See PTC 
section 4—TAS Service mode, Manual Operation 
item 6, Hang-up Diagnosis 








© Connect the rpm pickup (arrow toward spark plug) to 
any plug wire if 1pm is desirad 

+ Start the engine and bring it fo normal idle spond and 
temperature 

‘+ Insert the exhaust probe inte the iailpipe: 


‘Press Print or the Remote Butlon lo receive a copy of 
the Seren values. 


+ Press CONTINUE Jo return to ine Setup scree 


COMBUSTION ANALYSIS 


‘The internal combustion engine adrivelis ctumical anergy. 
stored in the fuel into heat energy Hint increases the 
Pressure within the engine cylinder by axpaodig Ihe 
trogen in the alr-Iuel charge, The prowsuse ol the nitrogen 
“working tluid" moves the piston and eventually te veil 
wheels. 








The heat energy ts released by simple combustion 
Combustion is oxidation (burning) of the hydrocarbon (us) 
This combustion process is the heart o} engine aperation. By 
understanding the natura of combustion and awalyzing the 
gases left over from combustion tho operatar can evaluate 
‘engine pertormance. 








Combustion Requirements 

1. induction of an air-fuel mixtire 
and quantity. 

2. Engine mechanical integrity that wnables perfect 


‘coordination of components: and yood sealing during 
‘compression and expansion 


he proper ratia 





3. Ignition that is corractly timed ana dovelops good spark 
intensity and duration, 

Engine systems try to meet these requicernents. under all 

‘operating conditions 


Ideal Combustion 


{n the laboratory, perfect combustion changes hydrocarbon 
fuel (HC) and air, nitrogen (Na) plus ®xygen (O;), into varbon 
dioxide (CO,) and water (10). To do this, (he Hue! separates 
into hydrogen and carbon while conibining with the air's 
oxygen. I! ideal combustion canditions are maintained, all ct 
the ingredients are converted to desirable byproducts while 
releasing a great amount of heal (Fig. 1) 
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Figure 1: Perfect Combustion 


Realistic Combustion 


Unfortunately, pertect combustion happens consistently only 
the laboratory. Even computerized engine control systems 
do not precisely satisty all engine operating requirements 
during ‘all operating situations. When poor combustion 
Occurs. the vehicle exhaust contains excessive lottover 
Ingredients and pollutants, 








Three major gaseous pollutants emitted from the engine are 
hydrocarbons (HC), carbon monoxide (CO), and oxides of 
nitrogen (NOx). In addition, tha exhaust contains a trace 
amount of sulfur oxides (SOx), and particulates such as lead, 
carbon, and sulfur. 


‘The byproducts GO, and H,0. and the unused ingredients O, 
land No are not considered pollutants but are important as 
Indicators of combustion quality. Of these, CO, and O, are 
commonly used to analyze engine sysiom performance. 


Realistically, the engine exhaust (Fig. 2) contains varying 
amounts of desirable byproducts, pollutants, and unused 
ingredients. Understanding the nature of these exhaust 
emissions is the key to infrared analysis. 














Stoichiometry 


Combustion #5 ios stthniiniL will regats to pottulion arid 
economy, When the airand Wel are mixed al 4 ratio ol 14> 
Wos-of air to tb of el 144 7/1) This chemically ideal airiuel 
Fatio (AFR) is called "ialnichiomstrle —hydronen and carbon 
combines with tite oryaen to etu\icn maximum Hal. COs, afd 
heat, Also tnis APA 1 tte bes} compromiae 10) effician| 
Operation of Ihre gas matalylic cinverters. Maden 
Automotive tual systems sinve fo manta a a 

AFR under all ev) rating eonditions 


EXHAUST GASES 


Lets look atthe ga: 
tose how they lor 
analysis This intormati 
testing and dagne 


Hydrocarbons (HC) 


Hydrocarbons. measured parts per million (ppm) 
Contribute to:air potlulion, Whan sunny, stil air condinons 
exist; HC comtines wilh oxides of niteogen (NOx) to larm 
photo chemical smog High HC in tha exhausl i® qausod ty 
fuel that was fol oxidized (burned) during combustion 
Depending om tins ppm, ints ean indicale moderately. Hal 

uel ratios. a} misfiring do te major aelue) qudlily ot 
ignition problems 




















6G! Maint Nlereal (20, HC, GO,, and.© 
durmg combustion and relate fe exhaus! 





yrs the loundation far accirate 

















When the AFR \s 100 ricit. thors nat enough O»-avallabte.to 
convert all the HC ini H:O aw COs, This leavuy unturned 


HC 


When the air-fuel chargo \# excorsively (vai or contains. too 
‘Much exhaust gas, the HC mnolecuins are spaced too far apart 
Jor normal Hlame propaganin tun mictires (Fig. 3) ond 
exhaust gas relatod mistirg 

ones. 
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AIR-FUEL RATIO 
Figure 3: Lean Mistire & Unused HE 


‘The most noticeable HC incraasé oocurs whee poor apark 
Production or delivery causes one of more cylinders 10 
misfire (Fig. 4). Electrical mistire will causes dramatic 1400 
BPM to full scale} rise in MC emissions, Therelore, HC Is un 
‘excellent indicator of ignition problems 


HYDROCARBONS. 


i 


Figure 4: Spark Plug Mistire & Unused HC 





Carbon Monoxide (CO) 


Carbon Monoxide, measured in % by volume, is a pollutant 
Produced by partial combustion, it forms when one carbon 
from the HG combines with only one oxygen. CO is an 
‘oxygen-hungry compound that upon release to the 
environment will eventually attract another oxygen molec 

to become CO; 





When the AFR is richer than 14,74, the CO production 
increases—there is an oxygen shortage per carbon, 


When the AFR is loaner than 14,7:1, CO decreases—there is 
plenty of O, per carbon and available carbons usually join two 
CO, Figure 5 shows CO production 




































EXHAUST GAB COMPOSITION» BY VOLUME 























Itshould be noted that some tarm of spark ist aceurlo make 
conditions possible for the praductian af CO However, HG 1s 
a better indicator of ignition problems. (han GO. CO Is best 
used as an indicator of AFR related protile N50 of Is 
Sensitivity to mixture-changes, especially on live rich side ol 
14721 (Fig. 5) 





Carbon Dioxide (CO.) 


Carbon Dioxide is moasurad in % by volume, and iS a 
desirable combustion byproduct. CO» produstion Is highest 
when the carbon and axygen availabilily ave balanced and Ine 
engine is operating efficiently CO, t= a good (ndicator cf 


combustion efficiency 


C02 production will decrease when tne ATA Is richer or 
leaner than the optimum 147 { ratio (Fig 6) Thug, COs ean 
bbe used to indicate stoichiometric AFR 
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Am FURe RATIO 
Figure 6: 


When the AFR is richer than 147.1, Iherw is an oxygen 
‘shortage por carbon—this causes only ont! nxygen to join tha 
‘carbon (CO) instead of two (CO,) 





FR & CO, Production 


‘When the AFR is leaner 
‘oxygen exist. Thera 1s anough oxygen 
fo CO, but not much carbon is available 


yan 18.7:1. a carbon shortage por 
vert he carbon 








‘Any AFR, ignition, of mechanical problem that degrades 
combustion efficiency will cause a reduction in GO. 


Oxygen (0) 


‘Oxygen is measured in % by voluma and js a necessary 
ingredient of the combustion process. About 21% of the 
atmosphere at sea level is occupied by O.. The 0, lavel at ihe 
tailpipe depends on the amount delivered to ihe cylinders and 
exhaust system (air injection), and the amount used tor 
combustion. 


= 





SSE ————— 



























































































































Gas Log 
T Precise exhaust gas values are uselul to dlagnase per 
“q+ Ecuases peoieie wih spade eohe eon 
FS Values can vary greally depending an the yaar. manuincturer 
| ‘model, equipment options, emission controls, and operaling 
* environment, The values given in thts book are general in 
1 CCT ] ature and attempt to define typical situations (hat are Hlkcly 
fe Jooceur For more accurate diagniusis. maintain a gas logthat 
z- shows narmal values for oach voluale listed. The log ean be 
3 Galegorized by the year, manulasiurdr. model. emimien 
Lo [ee control equipment et 
Hu 1] 
34 Catalytic Converters 
2) 
oy Win the proper supply of oxygen and ailequalé wairm-up 
h 3 time, an Gxidalion converter cam roduce NC aNd CO ty 
5" barely detectable level al the taitoipe, Te combat thes 
i 4 problem, disable the air jection and try one ol tno allow Mi 
q options 
, + Witte velrcle has a removable plug upstream Ot Ihe 
H Sorgen | converter, spmple the gasee. there 
; i jeep fel oe Re maerah n'y 
te ee minuies Restart tie engine aod. Zomnpiete Ye, teal 
"antrugt nko : 
Guichly (2 motos} Sefore the convarior has w chance 
Figure 7: AFR & Unused O, to relight 
Ateach AFR leaner than 14,7-1 the exhaust 0, level increases 
sharply (Fig. 7). This occurs because the O, supply has 
increased while tha demand has decreased (less fuel to be 
converted to CO, CO,, and H,0). 0» is a good indicator of a General Tips 
lean AFR because it increases whon other gases «A calalilic converter that is nol active can give ney 














decreasing to a barely detectable level. readings like a non converted engine 
Poor combustion, caused by a cylinder with a ean or ignition Any HC reading 1000 PPM or above intilcates a severe 
misfire, will release plenty of unused O,. This is especially mistiring protien 

true with tour eylinder engines. The per cylinder contribution F jai ehbelbow vide AF wanablionie 

‘of a four cylinder engine is about twice that of an eight ee ne a ae anne 
cylinder engine. The leftover O, can ignite the converter, even * Bad fuel distribution can CALNE High dnotable 10 
with the air injection disabled, and reduce the HC to qui readings. normal:ta high CO- readings, and tow CO, 





! Tow level, readings. 


Insufficient probe insertion, enabled air injection, and air 
aks into the vehicle exhaust system or the analyzer sample 


‘© Unstable HC and CO; readings can indicuio yntermnittent 


misfiring problems 

















| system can dilute the gas sample and cause high O, readings. + Small avr oaks bocome less stantial Al Nighy RPMs 
Stop these sources of 0; for valid test results, ‘Alea . ‘he FF 

+ A Jean mistire problem can causn the HPM to incroasc 
10% ar more during artical uniciiment 

GAS ANALYSIS TIPS + Combustion efficiency increases wil throtie opening 

This eaustes HE and CO 10 reduce Up 10 SD while CO: 


When evaluating exhaust gas readings, consider he 
following items. 


‘+ Amount: Is the gas value higher or lower than normal? 


+ Stability: Is the gas value steady or does it vary at a 

given engine speed? 

‘+ Repeatability: Upon return to idle tram cruise, is the gas 
value the same as before? 

* Correlation: ts an abnormal reading obvious only 
during a certain operating condition like idle, transition, 
‘cruise, power, ete. 


+ Sample quality: Is the gas sample masked by the 


TESTING AND DIAGNOSIS 


‘The following tests use exhaust gas and rpm to idantily 
problem aroas The previous topics on Combustion. Exhaust 
Gas, and Gas Analysis Tips will aid the technician. In 
performing these tests 








represent true combustion gases. 


Gas sensitivity: All gases may respond to a particular 
combustion or emission control problem. However. itis 
better to evaluate each gas for the type of problem itis 
‘most sensitive to. 


| converter, air injection, or a leaking exhaust; or does it 


Locating an Exhaust System Air Leak 


Use the Leak Test ioidentily air leaks inta the vehicle extiaust 
system. Air \éaks will cause sample dilution and jnvalld-test 
results. 












































E2hAUBT G48 COMPOSITION™-< BY VOLUME 











If engine performance is smooth, and HC is tow. the sum of 
the CO and CO, readings should be less than 7 or B%—it 
more, dilution is indicated. During efficient combustion, the 
chemical interrelationship of the exhaust gases shows it js 
Uuntikely an engine could operate at the AFR required (22°1) 
to produce a CO + CO, sum of 7 or 8%. 


PROCEDURE 
1, Disable the air injection system. 
2, Insert the probe at feast 12 inches into the tailpipe. 
3, Start the engine and record the gas values. 


‘Add the values of the CO and CO; Ifthe sum is fess than 
7% and the HC is quite low, dilution is indicated. 


+ Ifthe ©, values high (4-12%) and the engine idle quality, 
{is good, dilution is indicated. 


4, Return the air injection system to its pretest status. 
‘5. Repair and retest the vahicle 











Dead Engine Test 


Usa the dead engine test fo identity the system (air-fuel 
metering, ignition, or compression) causing a no-start 
problem. This test checks the exhaust to verify that fuel is 
‘being delivered to and pumped through the engine cylinders 
during cranking. 











PROCEDURE 
1. Wisert the exhaust probe at least TW inches: (nla te 
tailpipe 
2. Panvally block the alrhorn with your Nant and crank 





engine lor several secunits Feel lor a strong vacuum 
and record the HO value 


+ Ht tme HC value 16 Nigh 19800-2000) ané the vacuum 
strong, lval is available and the engine haw We 
mechanical rlegrily lor pumping Test lor-spark al Whe 
spark plug 








+ tthe HC value te zera or vary tow and the yaouunt 1s 
‘weak, verity spark ja the plugs then chack he wngiire far 
‘compression, large ait (naks, and the condilion of is 
valve train parts 








+ ifthe NC valu {= 2era or very low. anel fhe vacuum ( 
strong, activate Ihe aocéler alan gum, tue) \mectars; or 
gold stant valve 10 chock (ar luet dahver 


4. Repair and retest 
For no‘luel on infected yenicles. ereck 
= Pump satety switch 
= Oi) pressure switch 
+ No rpm signal 
© Prassure ragulator 


+ Pomp, fillers or valay 


Locating a Fuel Leak 


IHtne vehicle In 
probe to trace 


PROCEDURE 





{ual odor oF poor eile; iste ite 
ne luni systern ani locale (wake 





1) Start the engine and raise the yoniols fey ten 
2. Use the axhaust probe to ae the (uel tank, nus. pump, 
filter, etc 


3, Note any change in the HE value 


= The HC will in 





ase.us the probe approaches (hs lek 





4. Repair and retwst 
Locating Vacuum Leaks 


Air Woaks into the intake manifold oan cause poo idle quality 
and surging. Low GO and high unstable HG aro symptoms of 











lean mistire. When propane (s injectod jato.an air lank, Une 
gas values and idle quallly will improve 
PROCEDURE 
1) Disable the EGR valve, air injection and closed loon 
system 


2 Note ihe epm and gas values 


Trace araund siishectod alr /eaks wilt the hose trom 
propane enrichment tool Make sure to chack 
Gaskets, hosts, ard diaphragms that musl hald vaouliT 











4. Note the rpm and gas values 


+ When a leaks located tha idle quality will mpreves rpm 
and GO increase, and HC decrease, 





= no vacuum lank ia found and jhe engine stil idler 
poorly, test Jhe EGR system 


Exhaust Leaks into the Passenger Cabin 


Air copied engines obtain passenger heat (fom a heat 
exchanger within the vebicle exhaust system MMe exaust 





system leaks into the heat exchanger. the heater ducts can 
deliver lethal carbon monoxide into the passenger 
compartment, 


PROCEDURE 


1) Note HC and CO readings with the probe sampling room 
air 


2 Open one window slightly and bring the probe into the 
passenger compartment. 


3. Start the engine and turn on the healer and blower 
controls, 


4. Insert the probe into heater and defroster outlets 10 
‘check for HG and CO. 


» Any Increase indicat 
5. Repair and retest, 





‘an exhaust leak, 


Air Injection System Test 


‘The air injection system pumps fresh air into the exhaust 
system at a point where the exhaust gases are stil very hot. 
This provides O, for extended combustion of the exhaust 
gases. Some systems can switch the air flow into the 
converter or upstream. When the air injection system is 

isabled, the exhaust emissions will show a noticeable 
change if the system works properly. 





PROCEDURE 
1. Warm the engine and note the gas values with the air 
Injection system enabled. 


2 Disable the air injection and note the gas values 
Injection systems can be mechanically or electrically 
disabled, depending on their design. 

‘+ A significant reduction in O, and an increase in the HC 
and CO should occur when the system is disabled, 


Catalytic Converter Efficiency Test 


Oxidation converters change CO and HC into CO, and H,0. 
When combustion is efficient, the exhaust 0. is sufficient, and 
the converter is good; the CO and HC emissions are nearly 
zero. When combustion in a cylinder is temporarily stopped, 
@ good converter should have the capacity ta clean up nearly 
all the additional HC from the dead cylinder. 


PROCEDURE 


1, Start the engine and allow a ten minute warm-up to 
activate the converter 


2. Verity that the air injection is on, 


3, Verity thal the CO is less than 1% and the HC is less than 
200 ppm. 


4. Intorrupt the ignition to one spark plug for ten seconds 
or less, 


5, Note the gas values, 


+ The convarter should bo able to oxidize most of the HC 
from the dead cylinder 

+ The HG value should be less than 800 ppm i the 
converter is operating properly. 

* During ignition interruption, four cylinder engines can 
have higher readings than six or eight cylinder engines 
because their per cylinder contribution is greater 


6. Repair and retest. 
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Air Filter Test 


‘An air cleaner with a dirty liter elemeny wil) rasiriet tie ave 
How to the intake maniiold and. causea rich mixture Tho Whi 
element can iabh good when backlighted:hy a shop light yer 
stil restrict he at flow, esperially al higher engine rpms, The 
tilter tes! campaiy the gas values taken al crulse see ith 
he fitter installed ani remove 








PROCEDURE 
1. Sat ihe engine speci! at a stewdy 2000 pm. 
2 Record tho gas values with the iter and. hous 
assembled 
3 Rombve the fillor and install the masini 








+The gas valu it Shaul matali thipeE 
with the literinstalied 1! the CO diops with the filler Gul 
indicates more: je then raplae the Nie 





PCV Valve Test 


The PGV valve meters crahikcabe vapurs Inte the umake 
‘manitold to be burned. Thnse \apors.ars a result of cV\indet 
blow-by and would ottierwise avcimulate in Ihe clankeasn 
and cause engine dsmaye 





Most engines: day ‘aye = pnsiltivetiow slisedstaop 
ventilating sysiem This system usks mamiiold vagiuin to 
mave filtered air inraugh the crankcase to purge Ie vablurs 
‘Tha vapors usually nuit the engine al Iie valve cover ana are 
routed to the intake amioid snd combustion chamber 
‘completing the fopp. A mallunalian in ths avatem aan areal 
affect the air-luel mixture 

















This test will verily thal PCV system Is operating hy ohecking 
the flow and yas valves with Ine valve isaiated from lhe 
crankcase 









TYPE IV SYSTEM 
(CLOSED S¥STEM) 












SEALED 
om 
FRLER 
cap 








PROCEDURE 


1. Start the engine and note: 
they stabilize 

2. Disconnect the PCV valve trom the engine so the valve 
can meter fresh air. 


AS SIMPLE AS. 





rpm and gas values when 





1 





8. Note the rpm and gas values. 


+ The CO should drop 1-1.5% when the valve 1s open to 
air making the AFR stighily leaner. The HC reading may 
become unstable if a lean misfire begins. 


tno change is noticed, the valve or plumbing could be 
clogged. 


+ I the CO value is reduced more than 1.5%, it indicates 
excessively rich crankcase vapors and fuel contami- 
‘nated oll, Repair the contamination source and change 
the engine oil, Fuel in the crankcase can damage the 
‘engine and makes idle mixture adjustment inaccurate. 


For contamination check for 
+ Prolonged cylinder mistire 


‘+ Maltunctioning tuel evaporation system (sucks raw fuel 
into intake manifold), 


+ Sunken float or leaky needte and seat. 


‘+ Short trip driving (engine doesn't reach a desirable 
temperature). 


+ Leaky fuel pump (can drip gasoline directly into the 
Grankeaso), 


© Choke opening improperly, 

+ Leaking fuel injector. 

+ Leaking cold start valve 

+ Detective fuel pump, or pressure regulator on fuel 
injection systems. 

4. Block the valve with your thumb and note the suction and 
tpi. 

+ No suction can indicate a plugged system, 

‘+ The engine speed should drop 50-150 rpm. It the rpm 
increases and the idle quality improves, an excessively 
lean AFR is indicated. 

For lean misfire check 

+ Air leaks. 


«PCV valve for wrong flow rate. 


PCV System Flow Test 


‘The vacuum at the PCV valve can feel strong as the vacuum 
builds under your thumb, however, the flow should also be 
lested. A restriction in the system can cause engine blow-by 
{a exceed the system's designed flow rate during engin: 

loading. This will cause excessive oil and vapors to exil vi 




















the air inlet for the PCV system. Use 2346 card to test ine tloy, 


atthe air cleaner end of the-frest air hose 
PROCEDURE 
1. Separate he trash air hose irom iheaireleaner housing, 
then start the engine 


2 With the engine-at ili, tiled SKB ware! elae Herter 
of the hose 


‘= The Now should draw ite cared 
the vacuum should hold tt there 


W the card falls off. check tor 


+ Air Joaks between the PCY valve and air inlet’ This 
Inchides engine gaskels ali seals 


a the ene of INe hose, 





+ System restfictions 
+ Too mueh engi 


EGR Valve Test 


The exhaust gas /ai/oul 





haweby 


tion (EGR) valve opens a passage 
fo meter a Small amount of exhaust gas Into the intake 
manifold it the combustion is ellicient, the exhaust ai 
contains very little HC or Op and hae lie affect spn the 
air-fuel ratio. ik merely takes space normally occuprad by the 
airtuel charge With less ait-lusl charge to burr. the haat oF 
combustion 1s cooler, producing (@6s NOx smissions 

The exhaust gas entering the eylindar must be Hetero’ Wh 
proportion tm the air-luel charge Tao lihle gus causes 
increased neat ant NO¥ Too much pauses poor flame 
propagation (travel) becuse there «& not enayah alr-tyel 
Charge to bridae Me exhaust gas mioleciles This causes 























Mistires caused by exhaust gas are similar fo misfires caused 
toy Jean AFR. in th s likely to idlo rough oF surge 
at cruise Artificial enrichment (adding lol) of a lonn mvistire 
will improve idle quality and reduce HC emissions because 
jt improves AFR. Antiicial enrichment ol an exhaust gus 
‘elated misfire ts less likely to Improve Ile quality or red 

HC emissions because the problem iS wasocinted with not 
enough r-tuel charge rather than ratio of Ihe air-luel onarie 
Adding HC without adding Oy ‘ay only Complicate tho 
problem by causing excessive richness 

The exhaust gas entering Ue cylinder mus als wut the 
engine operating conditions, Most gasoline engines will 
tolerate EGR al part throttle accaleralion and cruising under 
‘moderate load conditions-engine oporating qualtty ws lest 
Wkaly to sufler then, Faw enginas use EGR al ialo—they 
‘breathe poorly then, Nor do thay during cold aperaltion—mare 
airtual charge is needed to attsel poor luel vaporization and 
suspension. At wide open throttle (WOT), EGR is gerierally 
by-passed for best power condilions ol high alffuehaority 
The EGR valve operates as the throttle plait opens. 
Carburetor ported vacuum (above throttle) Is applied tothe 
top of the EGR diaphragm Porlec vacuum avercomes the 
EGR closing spring and the valve opens (Fig. 9). This vacuuet 
makes the EGR valve sensitive lo Ihroitle position and angina 
load. Closed thrattle and jyeavy loads reduce vacuum to.the 
valve 

Some EGR valves incorporate 4 backpressure sensor Partod 
‘vacuum is bled off until exhausl hick pressure reaches a 
specified amount This makes the valve sensitive lo exhaust 
restrictions. 

EGR valve cold operation ig conitnlled by lemperatare 
Sensitive vacuum switches, of By ths on-board computer and 
vacuum solenoid 

Leaky EGR systems can cause leat) AFR oF axhaust gas 
related misiires Use the Imernal and Exiernal leak tas! to 
identity wiict 





















































Internal leak test—gas misfire 


EGR systems that direct exhaust gases at idle can exhibit 
engine performance symptoms similar to those associaled 
with vacuum leaks and lean misfiring. The engine idles 
roughly and HC levels in the exhaust are high and wavering. 





PROCEDURE 
1. Start the engine and note gases, rpm, and idle quality 
2, Inject propane into the air horn ta artificially enrich the 
AFR, 


3. Note changes in gas, rpm and idle quality 
+ I the idle quality is better and HC decreases, look for 
an air leak using the external leak test. 


* ithe idle quailty and HC are about the same; look tor 
an EGR related problem 


Check for 
+ Stuck open EGR vaive, 
+ Burned through passage. 
‘+ Improper vacuum source to valve. 
4, Repair and retest 


Exhaust gas related mistires can also be caused by valve 
train probloms like sticking or leaky intake and exhaust 
valves, worn camshalts, and camshaft timing These 
Probloms are likely to reduce the amount of AF charge 
‘entering the cylinder and/or increase the amount of exhaust 
‘gases loll in the cylinder. Identity valve related problems 
Using vacuum and rpm tests. Serious valve leaks will cause 
4 steady pulse in the vacuum and rpm readings. An EGR 
problem makes the vacuum drift up and down with a random 
roughness or engine roll at idle, 

















FROM CARBURETOR 


O.Q30 INCH PORTED VACUUM. 
DIAPHRAGM RESTRICTION souncE 
SPRING 





DIAPHRAGM 


AIR 
LEAKS 


Figure 9, 


External leak test—tean misfire 


Another problam associated with EGR valves can be external 
air feaks into the intake manifold. These leaks can originate 
al the mounting surface, at cracked bases and diaphragms, 
or al the control rod for the diaphragm. This rod passes 
through a gasket and an intake manifold passage on its way 
to the pintle valve, Figure 9 


PROCEDURE 
1. Stan the engine and noi 


2 Antificially enrich ine enviranmenl around he EGR valve 
with propans py directing Ihe lise al the asiteld 
location, 


3. Note the cha 





Tow, and idle quanty 





native quanity, 





i gas. 





* it the NE becomes Slatle and CO inochasns will 
Improved idle quay, an air leak ie widicaind 
4, Repair ana retest 


Accelerator Pump Test 





A carburetor acoalerator pump muchaninally aalivers a small 
Spray. of fwe! during acceleration rom Idle. ter crue 
Mechanical delivery is necded uerauke Ihe HreAVier scl 
Cannot respond as quickly ag the air wien the thwolthe am 
‘opened, This fue! lag would causo a Iemporaty lean RPE AN 
hesitation. The acceleration sysiorn cart he chankeil by naling, 
the gas values while jabbing the Ihrolile 








PROCEDURE 


1, Set the 
RPM, 


2 Note tho (as values alter thoy stabitiee 





noine-spuvd at tast (ole, approximatoly. 126) 


3 Quickly jab ihe throttle without raising The ongine rpm 





4, Noto the CO avd + 

#1 the fuel dalivery is about nabt, Ine CO will ncrenbe 
at tho same time or slighty alwad of ihe HC. THe GC 
should mcraase 1% over the original reading, The Hi 
should incraase up to 400 pom 


reathngs 











+ 11 the tue! dativiry Is to0 Mitte, the weigine-tan hesita 
the HC can respond helors MmeCO, and thaCO may avin 
decrease 


Check for 


Fuel spray by opaning the thrnttte 








* Bont or misadjusied linkage 
+ Aswek plunger 
«A deluctive inlat or cullet check valve 


+ A cracked gJunger or dieutiragn 


Power Valve Test 


The power valve opens tn supplement inain metering tual 
defivery. A richer AFR allowsall the oxygen iniNe combustion 
chamber fo be used, and develops maximum power Wien 
the intake manilold vaciwum decteases the power valve 
Opens. Valve operation can be checked by jabbing thi 
throttle, to drop the vacuum. and noting the das values 





{Us importante voriy the power valve onens arid biases 1 
the valve tails {o open, (te engine ean surge and hesitate, I 
it fails. to close, poor tual mileage and rough fle occurs 





PROCEDURE 
1. Disconnect the accelerator pump linkage. 


2. Use the fast idle cam to block the throttle al 1500 rpm. 
Note the gas values when stable. 





3, While holding the fast idle cam in one hand, quickly open 
and return the throttle to the same cam position. 
\tis important to return to the same fast idie cam setting 
inorder to check for proper reseating of the power valve, 
This test may be repeated several times to check for 
consistency. 

+ The CO should momentarily increase (1-2%), then 
relurn to the original reading 


Cylinder Power and Balance Test 


For good combustion each cylinder needs the proper air-fuel 
Fatio, good mechanical integrity to provide proper sealing 
during compression and expansion, and ignition that is 
correctly timed and develops good spark voltage and 
duration. When these needs are properly fulfilled. all 
cylinders deliver equal and adequate power. 


When combustion is stopped in a cylinder by interrupting the 
ignition, the change in rpm and exhaust gas values can be 
analyzed to evaluate the cylinder’s power contribution. Alt 
cylinders should show the same change when killed. A weak 
oylinder will show very little rpm loss, or it could show a gain. 
A misfiring cylinder will contribute very little additional HC 
during ignition interruption. Depending on the nature of a 
problem, one cylinder or a group of related (companion) 
oylinders could be affected, 


To ensure a valid cylinder power test, all other factors 
atfecting the engine's operating status must remain 
steady-state, That way, only the dead cylinder is attecting the 
Fpm and gas values. A change |n spark or air-fuel mixture by 
electronic engine contra! systems, or a change in engine load 
by engine driven accessories will affect epm and gas values, 
‘and may cause an invalid diagnosis, 























‘TEST PREPARATION 
1. Disable the EGR valve to ensure even manifold 
distribution of the air-fuel charge. Block the vacuum to 
{he EGR valve, or electrically disable the vacuum 
solenoid, 


Electrically enable the engine's cooling fan motor to run 
continuously. This prevents intermittent electrical 
loading of the engine, 


Swilch and use one of the follawing options to allow the 
fan ta energize when the kay is turned on, 


+ A few fans are enabled when the harness is removed 
from the thermo-switch. Try this method first. 
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__............... 





Hthe thermo-switch has 2 single ferminal, use a juniner 
wire lo ground the harniess 


Tt 


Wie Wermo-switen has a double Yerrmiiyal use a test 
ight 10 check Wf both wires. in ther Warnass-are hal (+) 
Wthay are, use a juinpier lo ground qrie of ihe harness 


wires. Woniyone ts hot, theoiterialikaly totie graund— 
join tho two harnoss wires with x jumper Wire 


eae: 








DOUBLEFIN 
THERMO SWITCH 


Whe tarmo-switeh 
want ta energized 
harness 1s reinove 


hard to aocess, the nperator may 


2 Fan atthe motor terminal once We 





For a motor with one (ermitinl, use a jumpen Wit Ko 
pply battery plus ( +) 10 the motor terminal 

For u molor with two terminate, apply battery plus (4+) 
Wo one motor lorininsiio oe it ihe motor will un the 
motor fails.ty rin, apply tattery minis (-) to Thu ltr 
terminal 











Disable 
Stable rpm, Dysconnext 
sor cluich 

Disable the aur injection sysiom 10 hilo dewetivate the 
Converter and make the aas values eaxisr Io road 


uikime aip conditioning. systems {0 ensures 
the hariwebs from the nompros: 





Electronic engine control systems (alarett fon, 
feedback, otc.) can change thrultls position, idle bypass 
if, AFR, or liming during -cylincae Kill, Digable 
lectronic engine control syste tt. anysita w valid power 


analysis, 











systems with a MAP sensor 


Locate the MAP sonsor and iniriduce @ small vacuuny 
foak (use an aquarium valve) ta lowerthe vacuum pan 
the valve slowly until Une vacuum is 7-12 inchos of 
moroury or unlit Ihe rpm rise anid stabilize 
MAP 
TEE 


oa 




















Ford systems without a MAP sensor: 
+ Disconnect the O2 sensor, 

GM Closed Loop Carbureted systems: (CCC, Min 7) 
+ Turn the key off and disconnect the 2 sensor. 


= Short between the Ground terminal and the Test 
terminal at the ALDL connector. 




















PROCEDURE 


1. Enable or disable the apprupriate ay: 
the venice tor the cylinder power t 


2. Set engine speed to 1000-1200 RPM 


3. Kill the cylinders in any order but récdrd the change in 
tpmand gas yalues in the idle test box that Corresponds 
to the cylinder number 


4 Sel engine speed a} 2300-3000 ypm 





ems to prepare 





St 





8. Repeat step 8 but reoord 





ales in oruise les 





[sim [ech [vam Toh 














CEE) 


* Restart the engine. 
GM Close Loop Fue! Injected systems: (TBI, PFI) 
+ Slowly bleed off vacuum (use an aquarium valve) to the 
MAP sensor until the rpm rise and stabi 
Other systems: 


‘+ Most closed loop systems can be disabled by turning off 
the engine, disconnecting the O, sensor, then pro- 
ing with the test. 









































TEST CONSIDERATIONS 


‘The rpm and gas values recorded at 
be evaluated for: 
‘+ Amount: Are the values low, normal or high? 
+ Equality: Aro all the values the same? 
‘+ Correlation:|s there anything common only to abnormal 
reading cylinders? Like the same intake plenum or the 
EGR is located closer. is an abnormal reading obvious 
only during @ specific operating condition like idle, or 
cruise? 
Given enough oxygen and warm-up time, the oxidation 
converter can make the gas sample unstable and difficult to 
evaluate. Disabling the air injection may not keep the O; lavel 
low enough to obtain a valid gas sample. it a cylinder is 
currently mistiring, or the ignition is interrupted longer than 
a few seconds, the O fram the dead cylinder can be enough 
to intermittenly ignite the converter. 


When the idle quality indicates a misfire, yet the HC value js 
se rpm drop to evaluate the cylinders. if no mistire is 
Suspected, use gas and rpm for analysis. Kill the cylinder for 
less than 10 seconds and wait 30 seconds between kills 10 
allow the O, to purge from the system. 


Artificial enrichment of the AFR with propane may also 
counteract high O, in the exhaust and keep the converter 
extinguished. Prior to testing, enrich the mixture until the CO 
fs 9%. Keep the vaive at the same setting during testing. 
Enrich at the air intake, to ensure even distribution, Even 
though the AFR is enriched and the readings abnormal, ihe 
change in rpm and gas values can be compared to evaluate 
the cylinder’s power contribution. Again it is important to kill 
for only a few seconds and allow time between each kill to 
Purge the unused oxygen. If rpm, idle quality, and exhaust 
gases improve when enrichment begins; a lean misfire 
should be suspected. 


le and cruise should 
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+ The HC can increase 400 ppen v0 Hull scale it 


The vehicle has no oxidation convertor 
The gases are sampled wpsiream of the converter 
The oxidation converter is damaged 


The converteratlicioney is seduced because tiv oxygen 
aval 1S to0 tow oF tha warm-up limo was lon short 


+ The rpm should decrease an equal und adequate 
amount (or wach vylinder. An wight cylinder engine! will 
provide a 6-7%, ir eylinder, Beis. and a 











HCEMISSIONS LIKELY PROBLEM 

Every other oylmaer | Unbalanced carkurator, | 
toads higher than tha | catburotor tase: or ant 
average. Fela ar tm 



















2 Two oylinaurs an the | Vacuum leuk, chook tar 
sama intake runner — | howe OM, intake maniaid 
read low. teak 
‘One oF Iwo Siichy oF poorly sea 
eylinders tow valve, tke manifold 


restriction intake 
Imarilatd restriction wi 
Uikely be tru at tater 
RPM a8 Well A silchy 
valve may shave nnemta) 
a high RPM 





Wot related t0 faa) 
‘heck scope tor ighilinn 
(WOR, check onmpraseian 


All cylinders read 
ing equal but RPM 
roading 1ow on 
some cylinders 
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Use the following chart to compare low and high speed 
readings. Depending on engine performance, these readings 
will respond in a predictable way. 
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Air-Fuel Metering Performance 


The air-fuel metering system must be able to compensate for 
changing engine operating conditions. This ensures that the 
cylinders will receive the proper air-{uel charge for economy, 
power, and emissions. The system performance can be 
Josted when throttie position or engine load is changed to 
‘simulate driving conditions. 








PROCEDURE 
1, Disable the air injection system, 
2. Start the engine and allow the engine to idle 
3, Note the rpm and gas readings, 


‘+ The idle quality should be smooth and the rpm within the 
Mmanulactures specs. 

‘+ The gas values should be normal and stable. 

4, Set the engine speed at 2500 rpm and note the gas 
readings. 

+ The HC and CO should decrease while the CO, 
increases, This is due to better combustion elficiency 

+ Arich condition will cause the CO to increase while the 
HC romains about the same or only slightly lower. 

+ Alean mistire will cause high HC and 0. , and low CO 
and CO>, 


5. Ralease the throttle to allow the engine to idle. Then note 
the rpm and gas values. This step should be repeated 
Several times to varity valid results. 

‘+ The rpm and gas values noted in step 3 should recur if 

the air-fuel metering is consistent. 











Idle Mixture Adjustments 


Idle mixture adjustment procedures differ according to the 
manufacturer and vehicle features. They are designed to 
abide by the law while complimenting the engine systems, 
‘omission controls, and available test equipment. Currently 
these procedures are similar and observe either rpm or 
‘exhaust gases to indicate achievement of proper AFR. The 
mixture screws are adjusted until 

+ The rpm is alfected a specific amount by propane 

enrichment. 


+ A specific gas value is reached. 
= The peak rpm or gas value is attained. 
+ Slightly tess than peak rpm or gas value is attained. 











‘The manufacturer's adjustment procedure will give the best 
results, however, the following simplified procedures may 
work satisfactorily. 





PROCEDURE—PEAK CO: METHOD. 
Disable Air Injos 





2: Start engine, tying to operating temperatm 


3, Verity thal the ial6 quality ‘© good anu te gay values 
Stabile 


4, Lightly natlof® Whe dale mixture scraws and hack them 
‘out 2 full turns 





5 Adjust curt idle spout Kecording. ti the manulaclurer 





© Turn the idle rmoiure screws 18 tury ata (ywe in he 
same direotion unl the CO; nesthe’s the hiahnat value 
usually 12.45%), 


7. Adjust the miklura screws equally Jo the least seitina 
Possible while mainiainny the peak CO, value, sable 
feadings. and good vale qualily. The Ho should dealable 
and below 400 ppm, the GO should te Sa 











B. Reset curb idle spi 





PROCEDURE—PROPANE ENRICHMENT METHOD 


lle mixture can be checked by Inyeeti"ig a saWirollbA ammount 
‘ot propane into tha induciion air and nole its atfoct 1 anime 
Speed Some manutactuyers set curb ils speed un nae Me 
@mount of rpm gain during enrichment Olivers sot engin 
Speed during enrichment! to af enriched die spnoilkation, 
then note 1 the rpm drone te Whe ourks idle spend spscilicatron 
when enrichment 1s stopp) 














1 Uso the tollowing aendrie 


Proceaure to check and adjust wile mixlure 
1. Follow salety proauiions and ptopare the velile kar 
ile mixture adjustment using propany,. The protent 


steps are 


ally lslod on the lune-up die, Bi sure ihe 
In tha propiur ghar 











2 Artiicialty enrich the risture lor highwst rpm. Malar the 
Bropane into the aif harn 8041 is avenly uistribuned tn all 
the intake ma(llold runners, incrouse én tclimant slowly 
50 rpm change is wazily obuuryed 1 tha propane Now le 
increased loo fast the peak (pm will be tniuwed bucauKe 
the engine becomes instanily risth—fulep tebl conelu 
sions will resi 




















+ When the engine |e ourrentiy tap rich, adding tiny 
‘propane will reduce rpm MINlencolire lap ennichenant 
Adjust the idle speed scraw 10 he enrichetl rm 
Specification (step 3), than (urn tha mixture seraws 
eaner until the curt ile speed specication 18 veachiad 

pe Nh 














3. With the engine at peah 1 
and the transmission in 1h 
Speed screw lo the enrich 
the tuneup dacl 


W the voticie decal only-ist rpm gam, add the rpm gain 
and curb idle spacibcalions 1 calowala the enriched, 
fm specification 


m (prupane may be flowing), 
proper goa. adjust tha idle 
J rpm specification lound on 











4. Turn olf the propane, place the car jn neutral, and purge 
the systam al 2.000 rpm for 20 seconds, 


5. Place the Iransmisisian in the proper gear andeteck the 
curb idle speed, 

+ Hthe curb idis-speed (s loa low, tne mistura screws are 
Sel loo Jean. Turn the mistire screws counterclackwisn 
slowly and equally in 1/8 Wyrn incromenits until iit ile 
speed Is reached 





+ Itthe curb idle speed is too high, the mixture i$ 120 rie, 
Set the mixture leaner uniil' the curb idle Soaed 
Specification js attained, 


engine speed drops te curb 
propane is lutned off 








PROCEDURE—LEAN DROP METHOD 


This procedure adjust the mixture slightly leaner than the 
mixture needed attain peak rpm. 





PROCEDURE—CO METHOD 


This method can be used when tho sample probe is insarted 
upstream of the converter, or the yehicle does not have a 
converter. Some vehicles provide a special upstream port to 


‘sample non converted gas. 
1. Adjust the curb idle speed. 
2. Adjust the mixture screws slowly and equally in 1/BAurn 


the adjustment \s not completed within three minutes, run 
the engine at 2000 rpm for one minute, This will purge and 


stabilize the system - 
increments until the desired CO reading 1s attained 
1, Adjust the curb idle speed. Verity that the idle quality is yood and the gas readings 


2, Adjust tha mixture seraws slowly and equally in 1/8 wen stable. 

increments until peak rpm Is attained. + Generally, 1-2% CO is acceptable for nower vehicles, 
3. Lean the idle mixture screws equally until the rpm drops: ‘and 23% .for older vehicies, 

2 total of 5%. Ifthe idle speed changes more than 5% wivie adjusting, 

the misture, reset the curb idia speed and repeal the 

4, Adjust tha curd idle speed. Do not use the mixture Hoes 

‘screws for this adjustment. ogee se 

2. Adjust the curb idle speed. 

















GAS PARAMETER CHART 
INFRARED ANALYSIS 
EXHAUST GAS PARAMETERS FOR HC, CO, CO, & O; 
1600 RP Condition! 
Possible Cause 
73s | 50-200 WORMAL GAS 
on | 5-20 READING — 


STABLE VALUES 














A.20 
0-45 ICH MIXTURE: tae 
above 30 rrivure too ne, 
= = rake eet loo rch 
os | os not opening fly 
ower valve leaking, 
Moat level toa igh 
PCY rosietod ec 
crm | 0-180 | 75-20 | o-ws | s0- 0-7 | 0-100 | LEAN MIXTURE Low 
corm) | 0-10 Cary 0-8 0-2 | ors ia is 
co,(%) | 8-10 8.10 = = 3 on ler ruse i 
‘orm | 15-30 | 15-20 | 10-25] 10-28 | 0-20 | 10-20 tie are smal at 


LEAN MSFIRE 
Severs at ian, bad 
shark plug oF wi 
stuck POV: mba 
Listed detective carb 








ISFIRE: Overas 
vanced ting! 1 
(oberg 

lug wire EGA 
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SECTION 3 
SMART OR NETWORK DIAGNOSTIC MODE 


This section cavers the operation of Ne Smart and Network 
Diagnostic modes (depends on equipment features), Either 
inode pertorme 2 camouler difected test that analyzes 
underhood parlormance, then displays and prints a 
diagnostic rasull with repair Of adjustment recommenda 
finns: 


When the EPA Test Analyzer System (TAS) is used as an 
Indepeqdent madule, Smart Diagnostics is used. Network 
Diagnostics may be usec wheg a Smart Engine Analyzer 
(SEA) module 1S wloctromeally intertaced (Networked) to 
fommunicate with.an EPA/TAS module. 





Network Communication” marries the intelligence of the 
EPA/TAS and SEA modules. An wlectrical cable joins the 
sors of each module via existing RS232 

ections commu- 





micropros 
conneclors Attar entering simple soreen 














ication (s established and the. ""Network” is formed. This 
umbilical union of Alle modular Smart products gives birth 
loa Gomputar Tos! Center with live separate microproces- 





Sons, cooperaling diagnostic systems, and the flexibility to 
conquer Ine challenge ot lonjorrow 




















uring Smart Diagnostics, Hrmssions and rpm are used to 
analyze sngine performance However, i the Network 
Diagnostic ‘ade the best (atures of the SEA and EPA/TAS 
motiles: are united to pravide pertormance testing of the 
slarling, charging, (uel/sir management. compression, 
Tvming, and ignition systems: This all system testing approach 
is facomrmendied for Its speed and accuracy 

Filher test can he uted Jor balore repair diagnosis, or for an 
itor repair giuallty contrek cheek. The simplicity, speed, and 





accuracy Uf Computerized analysis (ncreases productivity. 
The diagnostic peintout is a powerful sales tool that improves 
custorrige conjmunication, conlidence, and satistaction. 


‘A diagnerslis Lost is easy 16 portarm because the analyzer wil: 
1 Direct the operator's tasks with screen prompts. 
2, Solect periormance standards tor the vehicle. 
3. ‘Monitor exhaust gas xadi¢pm during testing. 
4 Evaluata tne (ost data against performance standards. 
5 Display and print fepait/adjustment recommendations. 


+ Follow tht Smart or Network diagnostic procedures, 
depending on the Bquipment tealures, 


USING THE NETWORK DIAGNOSTIC MODE 


+ Complaty the dally Warmup procedure to'display the 
Set up screen lor operating masa select 





(e—SEAGET arc mmm an Fate 


50 Records ett or tape 
Gaitbrate units 





+ Press 3, then ENTER; lo select Network Diagnostic 
‘mode from the Set-up screen, 
The TAS Screen goes blank and communication is 
established with the SEA operating mod 
+ From the SEA Set-up screen select any mode with the 
Light Pen, 
Use the SEA Programmed Training Course (PTO) for SEA 
‘operating instructions, 
‘+ To return to tho TAS Set-up screen, pr 
the TAS keyboard. 
This severs communication between the units for indepen- 
dent operation, 


USING THE SMART DIAGNOSTIC MODE 


To provide quick user friendly instructions, only the primary 
use prompts are explained In the following step-by-step 
procedures. Instructions for secondary use and fault/help 
prompts are explained al the end of this PTC section, 
‘+ Complete the daily Warm-up procedure to display the 
‘Set-up screen for operating mode selection. 





6 ESCAPE on 





1. wEMtcue ceeriF CATION 
mat oreo 

3: Saar utasosrics 

& Stiviet sone 


‘SELECT PROPER ACR A ENTER 


50 Records tote an tape. 
Geliseate unre,” SP 





+ Press 3, then ENTER; to select Smart Diagnostic mode 
from the Set-up screen, 




















Special Function Keys—Activation Status 


‘The Zero Bench and Pump On/OW keys are deactivated during 
the vehicle periormance test. 


The Escape key is activated to stop the test and return to the 
Set-up screen, 





To erase entries, press Clear or Delele. To review entries, 
press Last Entry or Next Entry. Data must be selected, on the 
current screen, lor the review keys to work. 


Use the Cursor or Alphanumeric keys to make a selection on 
the Data Entry screens, 

Smart Diagnostic Test Screens 

1. PREVIOUS DATA SCREEN 


bu YOu WISH TU USE. JME REYES YERCLES BATA > 
ove tne carer up ar dow tothe 
Deter result cage then Setect PAE 


ue west 


ews 
wie 





This step precedes the Customer Name screen and 
climinat 





during the next test 


+ To receive preselected Data Entry screens; select ¥ 
y ing the Cursor keys, then press ENTER, 


+ Tomanually select all Data Entry screens; select N (no), 
Using the Cursor keys, then pross Ef 


2. CUSTOMER NAME SCREEN 





FAST CINE ne Joon m, AnTvone 
‘ 
4m LIKE mor & Stace 

a Line cunt, SHANE 21> eae 


4 AW LIN (ne 7 one 1 
H 


Tae 





emeay 





‘This screen information will appear on the printout. 
+ Type the customer's name into the first line. When 
correcl, press ENTER; to advance the 10 the next line. 


* Repeat this procedure with desired data for tines 2.3, 
and 4, 


= Tobypass the Customor Naine'screon.press ENTER for 
‘each blank line, 


3. NUMBER OF CYLINDERS SCREEN 


TE HomBe CLP Lap 











The Number of Cylinders screen will alike tailor the Ypm for 
Special engine oF ignition classifications 
= Type in the number of engine cylinders ur rotors 
* Press R fot Rotary engine, or C lor lworwycl and 
distributorless spark ignilion engines, then press 
ENTER, 


4. MODEL YEAR SCREEN 





+ Typeinthe Last two digits of he vehicle modal year, then 
press ENTER, 


5. DUAL EXHAUST QUERY SCREEN 




















+ Press ¥ (yes) or N (no), then press ENTER; to answer the 
Dual Extaust query 


Dual exhaust systems have separate pipes from the exhaust 
manifold back The presence of dua! tailpipes does not always 
mean the vehicle has dual exhaust 


6. VISUAL INSPECTION SCREEN 


 _weseaton _caor _escatprion 
= piscomecrey 
oS asic 


esi ct 


eIssi0y sist 


ra] WN (my GRAMPCASE VENTILATION) 


cere) 





Inspect the vebiole's emission control systems and record 
your lindings on the Visual Inspection screen. 


+ Press jhe appropriate Alpha code for the emission 
contra) system displayed, then press ENTER, 


Alpha Godes 
P Pass 
M = Modilied 
N= Not applicable 
D = Disconnected, 
s Missing, 


+ Repeat this procadure far each emission control system 
as it is displayed, 


Emission Control Systems: 
PCV= Positive Grankcase Ventilation, 
A) = Ale Injection / Pulse Air Injection. 


OX = Oxidizing Catalyst Converter (oxidation of HC 
and GO, two-way), 


TWC= _Throo Way Converter (oxidation of HC and CO, 
reduction of NOx. 


FGR— Exhaust Gas Recirculation, 


7. ELECTRIC RADIATOR FAN QUERY 


ropes result cous ther select EATER. 





= Select ¥ (yes) or N (no). using the Cursor keys, then 
press ENTER; lo answer the fan query. 


8. IDLE SPEED SPEC SCREEN 


arene 1D Cana} Hm 


sete 
Eee Or Sete nor AVA 


cewen) 





= Type in manufacturer's idle speed specification from 
the underhood sticker, then press ENTER. 


@.1 DISABLE AIR INJECTION SCREEN 


This step appears for vehicles identified as having air 
injection. 

‘+ Disable the air injection system, then press CONTINUE, 
Disconnect the air circuit between the pump outlet and the 
‘engine exhaust. Plug the hose leading to the engine exhaust. 
For pulse-air systems, interrupt the air circult on either side 
of the pulse-air valve. Plug it So air cannot enter the engine 
exhaust 








va 


4.2 ENABLE ELECTRIC FAN SCREEN Wien the thermo-switch is hard ta access, the operatar may 
want to energized the tanal tho motor terminal ance the 
harness is removed 

* For a motor with one terminal, use a jumner wire to 
i Apply batlery plus |+) to he motor terminal 
\ * Fora motor with two terminals, apply battory plus (++) 
1 fo one molar terminal to se¢ if the motor will run Ita 


| motor fails to run, apply battery minus (-) to the othe 
terminal 


9. INSERT EXHAUST PROBE SCREEN 





( This Screen appears for vehicles identiied as having an avert Fenn fode Yu Tat nv 
electric cooling fan 


i * Enable the electric cooling fan, then press CONTINUE. 


Continuous tan operation prevents intermittent electrical 
loading of the engine, thus stabilizing the engine rpm tor 
Consistent test results, 


Fan circuit designs vary. However, they all have a thermo- 
Switch to sense engine temperature, This switch can 
Complete the motor circuit, energize a relay, or signal a 





‘Computer that controls the fan motor. Generally, the easiest © Insert the exhaust prabe at least 92 inches intd thw 
Place to enable the fan motor is at the thermo-switch, {allpipe, then press CONTINUE 
Separate the harness atthe thermo-switch and use one of the 

) {ellowing eptions to allow the tan to energize when the key is 10. PREPARE FOR TEST SCREEN 

i turned on 


* Some fans are enabled when the harness is removed. 
trom the thermo-switch. Try this method first. 


| * lithe thermo-switch has a single terminal, use a jumper 
wire to ground the harness. 








| Sommeet Am Heke te Piuy dire 


0 a - fi {nee tataues rie Anes ph0 


| i sian 
9 THERMO SwaTCH SHO STA in Sos, 


* I! the thermo-switch has a double terminal, use a test 
light to check if both wires in the harness are hot (+). 
| I they are, use a jumper to ground one of the harnese 
wires. only one is hot, the other is likely tobe ground Taro 
{cin the two harness wires with a jumper wire. ee 
2 Connect the rpm pickup to any plug wirs with the arrow 
Pointing towards the spark plug 


3. Start the engine to warm and stabilize the engine 
temperature 








* Prepare the vehicle for the diagnostic test, then prese 
CONTINUE. 























Po 


‘11. VERIFY TEMPERATURE SCREEN 


cperating tenpeeature fae test 


Setnct “CONTIN to proces 





+ Verify thal the engine temperature is normal andsstable, 
‘hen press CONTINUE 


12, SET IDLE SPEED & STATUS SCREEN 


SET ENGINE OLE SPEED 
rem 
PAFACTORER'S HECOMOATION 


lect “NTI te procees 





» Propare the vehicle for an idle speed check by following 

the procedures on the OEM underhood sticker. This can 
include: turning on the head lights and air , 
ssetling the parking brake and placing the transmission 
ln drive, etc... Follow appropriate satety precautions to 
prevent personal injury and property damage. 
{tis not necessary to adjust the idle speed at this time 
|W its within 300-1500 rpm. Meraty prepare the vehicle 
to operate under the same idle conditions listed on the 
OEM sticker 


= Allow the throttle to be released to its normal idle speed. 
check position, then press CONTINUE: to start the 
analysi 








13. IDLE ANALYSIS SCREEN 


uunrain toue Speco 


ra coe 
Cee as eee 





This screen displays the gas and rpm values during analysis, 
‘The test automatically continues. 


14. SET CRUISE SPEED & STATUS SCREEN 


SET ONG SUED 
w 


20 - 2180 


SELECT €S0A¥E JO StaP TEST 





Do Not Accelerate With The Vehicle in Gear. 


* Prepare the vehicle for the cruise ar 
include placing the transmission in 
the accessory load, etc, 

‘+ Block the throttle slightly open, to maintain a steady rpm. 


in the range specified on the screen, then press 
CONTINUE; to start the analysis, 


lysis. This can 
turning off 























SEES’ 


15. CRUISE ANALYSIS SCREEN. 


ALMTALN CRoISE SPEED 


Oo o« cue oe 
ee i ares ree 





‘This screen displays the gas and rpm values during analysis. 
‘The tost automatically continues. 


16. RELEASE THROTTLE SCREEN 


RELEASE MwoTLE 
ALLOW ENE TO LE 








the throttle to allow the engine to idlo,thon 
SONTINUE, 


Maintain dle Speed... is britly displayed while Idle Analysis 


repeats, 


Test Result Screens 


The following result screens. appear at the ond of 
diagnostic test 


‘17. IDLE TEST RESULT SCREEN 















OLE TeST wesuurs 
LOW SPEED PeRromance Ok (1-01) 


ok 
ARE Tk PM a 





oe kom 
Tomek um 





The idle result contains repair/adjustment recommendations 
and values for gas and rpm. 


*+ Press ENTER to proceed 


18. CRUISE TEST RESULT SCREEN 


‘UISE TEST Resiuts 
MO SeeeD PearoMMNCE OF (2-01) 


oe che 02k 


SELECT TE men OF OPES ou WISN (aay 
craw 








Sult contains repair/adjustment recommenda: 
tions and values for gas and rpm, 


* Select the number of copies desired, then pross PRINT. 


19. RESTORE CONNECTIONS SCREEN 


TEST conmuere 
ecowect gt 
DIsconeCTED ast 
‘ comecrons 


(rer, Atm tmsecTion, eLEcTatG Fan, E16.) 


Select “CONTIN to proceed 





* Appropriately reconnect or disconnoct any vehicle 
hoses or electrical connections that wore altored for the 
test, The Set-up soreen is automatically displayed t'a 
copy is Selected on the Cruise Resull screen 


* Ito copy is selected on the Gruise Result screen, press 
CONTINUE; to proceed ta the Set-up scracn 
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RESULT REFERENCE NUMBER GLOSSARY 


The Smart Diagnostic test result ists any problems sensed 
uring the die oF cruise test. Each item listed Is assigned a 
reference number and is explainad in the following glossary. 
Perform any agiusiment, repair.or verification that is needed. 





Idle Reference Numbers 


4-01 
LOW SPEED PERFORMANCE OK 

This les result piciciales that the sir-tue} mixture and the idle 
Sheed gujusiiant (5 within acceptable pertormance limits. 
1-02 ADJUST 


IDLE SPEED TOO Low 
This 105} reoull indicates the engine curb idle speed is too tow 





and may cause stalling or hesitating problems. Some 
vohticles are set extremely jaw by tne manufacturer, so do not 
Set highs! lian specilied unless customer has stalling 
prabiom: 
+ Adis the nnging rpm using the manulacturer's speci- 
fiealions and procedures 





1-03 ADJUST 

IDLE SPEED TOO HIGH 

Tvs (91 reaWitindicatos bat the engine curb idle is too high 

anid ray cauise dreseting when shut olf, oF excessive uel 
nsumpWoll complaints. Cheuk the throttle linkage for 

Binding anit slieking 

1-04 REPAIR/ ADJUST 

IDLE MIXTURE TOO LEAN 

This 164 resiL imdicaies that the alrtuel mixture is 

exceusivaly (aio and may callse ongine misfire and 

bexse6si¥o (ls roughnass: This canbe caused by a cent 

(nak as Wwe)! a 4 carbUrotoe OF injector malfunction. 


Lean Mixtures 















Fxuasisively (ean mixtueéss can cause overheating within the 
combuslion chamber and the potential Yor detonation is 
urealar The GO and HC readings along with the plug firing 
voltage ari lime can provide clues to lean mixture sottings, 











A iwan im sesaivo O, for the amount of HC and the 
(@sull 5 JoW GO faudings-ll the AFR Is lean enough to cause 
mistiring, unburned Quel will be exhausted in the form of 
hysroearboons (HC) 


1-05 REPAIR /ADJUST 
IDLE MIXTURE TOO RICH 

This (ont ras jricates thal the engine air-fuel mixture is too 
oN 45 a result of dirty carburetor air bleeds, high float level, 
iisatuslet carburetor mixture Screws, injeetor/injection 
antral rmallurrctions, ele: 

Rich Mixtures 


Excessively oh mixtures can cause poor mileage, fouled 

plugs and \noraasen engine wear 

‘ich fuel misturis¥s usually indicated by a higher CO reading 

since & rich mIsiurG Uses the available oxygen. The HC 

reading will be slightly higher 

1-08 REPAIR 

EXCESSIVE HC/ENGINE MISFIRE 

ales that the computer sensed a combustion 
by the excessively high HC. 
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Combustion is atlected in varying degrees by the condition of 
the fuel metering, engine mechanical, and spark delivery 
systems. 

‘A major fault in one of these systems like no spark to a 
cylinder. no compression, and inadequate air-fuel charge is 
likely to also cause excessive idle roughness (Ref. 1-07). 

When reterence 1-06 (excessive HC) appears without 
relerence 1-07 (roughness), it is likely ta be caused by a 
moderate combustion problem. Il the nalure of the problem. 
is AFR related result 104 (mixture lean) or resul 105 (mixture 
00 rich) will help verify this, 

‘Check for 

‘+ intermittent plug firing, 

+ lean mistire caused by Jack of fuel or excess sir. 

+ EGR relaiod mistire, 

* [ess common problem of rich misfires caused by very 
high float bow! fuel level, leaky cold start valve, or fuel 
pressure regulator, 

1-07 REPAIR/ADJUST 

EXCESSIVE IDLE ROUGHNESS— 

MIXTURE PROBLEM 

This test result is triggered by rough engine idle, Improper 
idle air-tue! ratio can cause this symptom. Review any 
accompanying reference numbers 10 verity thal the 
roughness is not related to another condition like electrical 
misfire, etc. 

Check for 

+ Carburetor circuits/adjustments 

» Air leaks 

+ Fuel delivery components 

‘+ Computerized engine systems codes/sensors/ 
acluators/microprocessor 

‘An EGR problem could trigger this result instead of 1-08 if 
(during vehicle data entry) the operator neglected to {ell the. 
‘computer that the engine being tested had an EGR valve, 
1-08 REPAIR/ADJUST 

EXCESSIVE IDLE ROUGHNESS— 

MIXTURE/EGR PROBLEM 

‘This test result indicatos that the engine idle sped is unstable 
or erratic. This is caused by a combustion problem, in one or 
a few cylinders, that interferes with smooth power flow. 
The effect one bad cylinder has on the idle roughness de- 
ends on the number of cylinders the engine has. Ona dead 
cylinder out of eight is tess noticeable than one out of four 
Also, multiple dead cylinders are less noticeable when they 
are evenly distributed in the engine firing order. 

Normally this resuit is related to major faults tike no spark to 
@ cylinder, no compression, or severe air-fuel charge 
problems, Reference 1-08 generally appears with olher 
reference numbers that provide clues to help isolate. tha 
problem, 

(Check tor: 

‘+ @ nontiring spark plug 

valve train trouble burned valve, sticky valve, worn cam, 
lobe 

+ a rich misfiring cylinder caused by a leaky injector 

+ lean mistires caused by lack of fuel or excess air 


+ EGR related mistire. 





























‘The density of the air-fuel charge inducted into the 
combustion chamber is affected by faulty EGR systems and 
Valve train problems, 

‘An EGR system that meters exhaust gas at the wrong time or 
Ii excessive amounts initially causes less air and fuel fo be 
drawn into the cylinder during the Intake stroke. The air-fuel 
mixture at this time may be al the proper ratio to support 
combustion but, some of the combustion chamber space 
‘normally occupied by these “burnables'" willbe taken by inert 
exhaust gas. This hampers ignition of he air-fuel mixture and, 
causes a barrier to flame travel. Mistire results, and unused 
air (Os) and fuel (HC) show an increase in the exhaust while 
CO may remain basically normal. A rich AFR and good 
combustion is required to increase CO. 


Once EGR related mistiring begins some of the unused air 
(02) and tuet (HC) will reenter the engine cylinder with the 
Tecirculating exhaust gas. This O, will compound the misfire 
Problem by causing a leaner AFR and may mislead the 
operator into looking just for a lean misfire problem. A clue 
10 the real problem may be gained through  artitic 
Snrichment with propane. Enrichment of a lean misfire 
causes the HC and CO to return to normal levels. However, 














1-09 REPAIR 
MIXTURE VARIATIONS 
This result indicates that the CO was unstable and constantly 
rifting, It also indicates a higher than normal CO reading 
This can be caused by a number of lems such as: 

+ Leaky needle and seat 

+ Sticking Hloat 

* Leaking fuel injector 
110 
PCV WAS NOT DISCONNECTED— 
RICH MIXTURE OR CONTAMINATED. 
CRANKCASE INDICATED 
This rosult indicatos that the computer saw high CO and 
‘asked the operator to disconnect the PCV Valve. However, the 
operator chose to bypass this direction and didn't remove the 
PCV Valve, Therefore, the possibility of a {uel contaminated 
1d. The tost should be repeated. Make 
isconnect the PCV System plumbing if the 















every attempt to 
PCV Valve cannot be ramoved, 


4" the PCV system cannot be disabled, or as an alternate to 
disconnecting the PCV, the operator may decide to change 
{he oil and than repeat the test to see if CO has reduced. It the 
COis still high on the retest, attor the oll change, the indicated 
Problem is rich fuel mixture. See Reference 1-05. 


‘1-11 REPAIR/CHANGE OIL 
FUEL IN CRANKCASE—RICH CARB OR FUEL 
INJECTION/FUEL PUMP/MISFIRE/PCV 


The test resull indicates that the excessive CO drop was 
detected with the PCV valve removed. This is caused by fuel 
in the crankcase, 
Check tor: 

+ Cylinder blewby, 

‘+ Low flow in the PCV system, 


+ Short trip driving (engine doesn’t reach a desireable 
temperature), 





* Leaky block mounted fie! pump (rai ein gasoline 
directly in the crankcase) 


+ Leaky tel inlet nove and sea) 
+ Choke dousn't npen properly 

» Leaking fuel injector 

+ Leaking cola stari valve 


+ Excessive fuel pressure, Check Wiel (iessure [rom 
Pump/pressure regulator 


+ Aylinder misfiring tor a fang Wy 








Once the problem i sliminated, Ihe endine oil should: be 
changed and the PCY System chiebhi 

Do not attempt to adjust the idle mixture Ws erainesthal haw 
fuel in the crankcase 

1-12 REPAIR 

AIR LEAK OR UNEVEN FUEL DISTRIBUTION 

This test result indicates thal the CO foading was Nigiy 
however the engine spead Up during eniriiiment wan aise 
excessive. This leads us ta two possibie previo 

First, the excessive speed upp during) Gntiuhmant could He 
‘caused by an air leak (0.4 cylinder: The nigit CO svidines are 
Caused by the balance of th cylinders runtuiu rich teas 





the carburetor was adjusted exsestively rich in uvarcame the 


lean condition, 








Secondly, on "V' 5. INE IMPOR! balanie ol the:ldle 
‘mixture acrews—one too Isuin andthe withinr ine rich 
1:13 


EXCESSIVE CO EMISSIONS 
See roterence 1-14 


1-14 
EXCESSIVE HC EMISSIONS 

These rosults indicnio the exhaust anissivns exeoad tho 
‘State specification, however, thu nature of Hie pratiem dove. 
notatlect rpm and exhaust emissions unoudly lo teiqget apoor 
engine performance result Tho anvirontyenial Gonsequunce 
of excessive omissions dictates that addilianul maintenance 
OF adjustment is neaved. We recommen « complolé all 
system test with a computer/scopa analyze| 
a de 
Cruise Reference Numbers 


2.01 
HIGH SPEED PERFORMANCE OK 


This test result jndicatos that the nit 
Speed appears (0 be within acceptable: 


2-02 
NOT AVAILABLE 


2.03 REPAIR 
RICH MIXTURE AT HIGH SPEED 


This result indicates that the analyzer saw 10/1 CO al crise 
‘Speed. Normally. reduction in GO snd HC will) an increase 
in CO; should occur, This canbe attribiias to Increased 
‘combustion efficiency at cruise. 








ual alia at eruising, 
OMNI Hits 








‘One oF a combination af the jolinwing problems car: cause 
ich mixture at high speod 


* Fuel pressure too High. Check twa) pumpyipressure 
regulator. 


Leaking injactor/cola siart valve 














+ Gold enrichment devices operating at the wrang time. 

+ Injector curation too tang 

+ Faulty Closéd-loop Sensors or controls eig., coolant 
switch in cold enrich position, O- sensor sending a lean 
mixture message 

+ Carburetor needs service: 


2.04 REPAIR 
EXCESSIVE HC/ENGINE MISFIRE 


This resull indicatos that the analyzer saw a significant 
increase in HG emissions and a reduction in CO3. Poor 
burning within the combustion chamber can be caused by the 
following, 

+ Excessively rich or lean AFR 


To check lor a jaan misfire, artificially enrich the mixture at 
cruise speed ang see if the engine smooths out. HC reading 
should dearsdsis, CO and GO; increase. Mitdoes, check those 
lems whiclv cause (ean mistire condition at cruise speed. 
Generally small intake manifold vacuum leaks show up more 
al idle speed Look far larger air leaks and tuel delivery 
problems: 


To check for a rich misfire, (nstall a small brass tapered 
neadle type valve in parallel to a large vacuum hose like the 
PCV valve hose. Run the engine at cruise and open the valve 
wjitie at n lme Observe the gases. W the HC and CO drops 
land tna CO) increases, a rich condition is likely. Check those 
‘components al may cause excessive richness/mistire, 





= Ignition system mistire 


Check ignition vollage, tiring time, and timing with a 
computer/scope avlyzer 


+ EGR system of valve train problems. 
See Manual Mode Section. 


2.05 
EXCESSIVE CO EMISSIONS 


See Roleronce 2.06 


2.06 
EXCESSIVE HC EMISSIONS 

‘These (esulis (NWleAI® (he exhaust emissions exceed the 
state specilication, however, the nature of the problem does. 
‘not atfect ¢pin and @xhaust emissions enough to trigger a poor 
fengine pertormanne result. The environmental consequence 
pt excessive emissions dictates that additional maintenance 
or adjustment is needed, We recommend a complete all 
'syslem test with a computer/scope analyzer. 











OTHER DIAGNOSTIC TEST SCREENS 


‘The following screens can appear depending on the vehicle 
features enlared and gas and rpm values sensed during 
analysis 








+ Complate the appropri 


MOVE EXHAUST PROBE SCREEN 


‘erect ‘COMTI te proceed 





‘This screen appears for vehicles identified as dual exhaust 
equipped. 


+ Move the probe o the other pipe, hon press CONTINUE; 
to repeal the idle and cruise 


PCV QUERY SCREEN 





Centex) 





+ Select ¥ (yes) or N (no), using the Cursor keys, then 
Press ENTER: to indicate if the PCV valve can be 
disconnected, 


Maintain idle Speed... is briefly displayed while Idle Analy- 
‘is repeats. 
DISCONNECT PCV VALVE SCREEN 


‘IScomECT POY VALVE 


‘select “commie to proceed 





Disconnect the PCV valve and allow the valve to meter, 
Iresh air, press CONTINUE. 
































Maintain Idle Speed is brietly displayed while idle Analysis 
repeals. 


ENRICH THE MIXTURE SCREEN 


ENO Toe FOR yISNEST Am 


Select "CONTIMUE® to proceed 





* Artificlally enrich the mixture for highest rpm, then 
Press CONTINUE. 

Meter propane into the air horn so itis evenly distributed to 
all the intake manifold runners. Without moving the throttle, 
increase enrichment stowly so rpm change is easily 
observed. If the propane flow is increased too fast the peak 
‘pm will be missed because the engine becomes instantly 
rich—false test conclusions will result. With a little practice, 
{an operator can become very good at sensing exactly what 
mixture the engine needs for the highest rpm. 





STOP ENRICHMENT SCREEN 


Select ‘COMIN to proceed 





+ Turn off the propane enrichment; press CONTINUE. 











FAULT/HELP PROMPTS 


The following Fault prompts can be displayed depending on 
{985 and rpm values sensed during the Smart Diagnostic tast 
‘and responses to the Data Entry screens. 

NUMBER OF ENGINE CYLINDERS NOT VALID, TRY AGAIN: 
Appears if over 16 cylinders are entered. Enter the proper 
‘number of cylinders, or exit the test. 

VEHICLES OLDER THAN 1955 SHOULD NOT BE RUN ON THIS. 
ANALYZER... The analyzer will not test vehicles older than 
1955. Enter the proper year, or exit the tost 

ENTER ONE TYPE OF CATALYST: Appears if the vehicle is 
entered as having both types of converters. Entor aN (not 
applicable) for one type. 

NO RPM SIGNAL : indicates no tach signal is sensed, Correct 
the fault and the test automatically proceeds. if not, further 
Progress is rejected, 

1. Verify that the engine is running 

2. Try connecting to another plug wire 

‘3. Check the rpm pickup for proper connection to the TAS. 

unit and engine. 

+ Wrepair is necessary, press ESCAPE to exit the test 
ERRATIC RPM SIGNAL : Indicates the engine rpm is rough or 
the pickup is receiving electrical noise. 

‘+ Repair the fault and press CONTINUE 

1. Check for faulty ignition parts, 

2 Try moving the pickup to another plug, 

+ lnecessary, press ESCAPE to exit the test. 

CO, DILUTION EAROR : indicates a low CO: value is sensed 
during exhaust analysis. Exhaust sample dilution is indicated. 
Accurate testing is not possible with a diluted sample. Correct 
the fault and the test automatically proceeds. If not—further 
progress is rejected. See PTC section 4—TAS Service mode, 
‘Manual Operation—item 6; to check for air leaks. 

1. Check exhaust probe insertion depth. 

2 Check for air leaks into the vehicle exhaust system, TAS 
Probe, hose, or filler system. 

+ Hf mecessary, press ESCAPE to stop the test. 

‘SET ENGINE SPEED TO 300-1500...: Appears jf the idle spood 
drifts too high or low during exhaust analysis, 

= Set the idle speed within the range specified on the 

screen, then press CONTINUE; to restart the analysis. 


- ress ESCAPE to stop the test and return 
tothe Setup screen 





‘+ Set the cruise speed within the range specified on the 
‘Screen, then press CONTINUE; to restart ihe analysis, 


+ I necessary, press ESCAPE to stop the test and return 
to the Set-up screon. 





SECTION 4 
ANALYZER SERVICE MODE 


This Seotion contains step-by-step service procedures. The 
service procedures are designed to fulfill ine following 
funetions 





1 Tr instal) anc. prepare the analyzer for operation. 


2 Townter requirod data about your place of business into. 
TAS mamory 


4. To program your business address or other desired data 
16 appear on the printout 





4. To perlorm fequired periodic Services. This ensures 
compliance wilh analyzer accuracy and test documen- 
tation requirements of your state's vehicle testing 








rogram 
5 Taupdate TAS operation 
6 To idwAlily anil unkvéct 1aults that occasionally occur. 


The procedures are easy te perlarm. Just follow the screen 
pronipts caretully ar wxecule each task as directed. Trying 
to-Second guess of anticipate procedural task may cause a 

lockout" conclllon Fhrs could require a service call if the 
lockout cannot ba cleared by the operator. Please follow 
directions! 


USING THE ANALYZER SERVICE MODE 





To provide quick user Iriendly Instructions. only primary use 
Prompts ars oxplained within each service procedure: 
Instructions tor secondary use and faulthhelp prompts are 
explained at tne and of this PTC section, 
+ Complet ihe dally Warm-up procedure to display the 
Set-up screen tor operating mode selection. 











1. SET-UP SCREEN 


ouieLe cavrusiearion 
‘nth ated 
tetera 


MOREY AE dk Ht 


(ered 





+ Pross 4, Inen ENTER, lo select the TAS Service mode 
fram Wve Seleup sermon 


2 ACCESS CODE SCREEN 


‘ert ye ACCESS Coot (xe888) 





‘= Type in your access code, then press ENTER; to display 
the Service mode menu. 


3. SERVICE MODE MENU 





rrr sanyyce ve 8 










t Statton mentor 








19 See cen 
20 Tamper 
2 Special 
BT Stace tap, scenes 
“ETEK PROPER EMD ME wy 








cente 





The number of items listed on the Service mode menu is 
controlled by the operators access code / job tith 


‘Mechanics get items 0-6. 
‘Station Managers get items 0-10. 
Stale representatives, items 0, and 11-17. 
Allen representatives, items 0-22, 


‘+ Select the desired menu item, then press ENTER, 
+ Goto the Service procedure for the manu item selected, 
SERVICE MENU PROCEDURES 


‘The service procedures are listed numerically on the 
following pages. 


Leak Calibration Test—item 1 
DESCRIPTION 


‘This routine Includes a gas calibration, leak test, zeraing the 
benches, and printing the results, 














Calibration adjust the readings of infrared benches to 
correspond to the values of a known gas blend (calibration 
gas) being fed into the benches, 


Leak Test forms and halds a vacuum on the exhaust sample 
system to verify its integrity. 


Bench Zeroing adjusts the benches to read zero while 
sampling room air. 


Printing provides test documentation. 


APPLICATION 


This routine is required to ensure an accurate Vehicle 
Inspection test. Also, it will clear some maltunctions/lockouts 


and prevent service calls. When the Set-up screen says 
Galibrate Unit or Calibrate Unit To Disable Lockout a Leak 
Calibration Test is required. 


The Leak Calibration Test is also part of the Change 
Calibration Gas routine. 
PROCEDURE 


* Press, then ENTER; to select the Leak Calibration Test 
from the Service mode menu, 





Calibrating is briefly displayed. The test automatically 





ONMEET GAS TO INTERNAL aL Fer 
ABWUST PRESuRE TD AS Psi 





* Atlach the gas bottie 
back of the TAS unit 


‘+ Turn on the gas bottle vaive. 


* Mnecessary, adjust the pressure regulator to maintain 
5 psi. 


hose to the Gal Gas Port on the 
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When proper pressure is sensed 
The test automatically proceeds 


M the gas pressure drops. the message Gonnest Gas 


To..Adjust Pressure To... returns until the proper pressure 
is sensed. 

Wf there is not enough pressure in the gas 
ESCAPE, then periorm the Change Calibration 
procedure (item 3), 


Galibrating returns brietly 





bottle, press 
Gas 





‘+ Turn off the gas bottle valve, then press CONTINUE 
Calibration is complete and he Leak Test begins 


Select CONTE te yroveen 





‘+ Cap the end of the exhaust probe for Nie leak test, then 
press CONTINUE 


NG Vaca 





(Checking Vacuum is brietly displayed. The routine automat: 
ically proceeds. 





oO 


+ Take ine cap of ine ened ot the exhaustprabe, then press 









CONTINUE 
The Laak Tost | Vole and Zeroing the Bench begins. 
Zerwing Hench appears (60 se) while the bench zero setting 
is adjusted and the sample system flow ts checked. Then, the 
test result is displayed 


tea anche 130 A> por 


SEC THE Mice eDORES WL WIS 





Type in the nuinb 
PRINT, Wo pr ve 





of printowis desired, then press 
wuiland return to the Service mode 








TEST RESULTS 


Haxana to propane ratio: should be identical to the number 
fon the pet fag found vn the back of the TAS, 


Span gas values: for iC, CO and COs must match the current 
holtle Values enlerod dhiring Ihe last bottle change. 


Zero readings: tar HE CO, and CO, are the zero settings for 
the benah 





Span readings: lor (>, GO and CO) are the span settings for 
tha Boneh, GO an CO) should be identical to the current 
bottle values, 


‘The correct HE reading (heXane) 's calculated by multiplying 








the current baltle's propane value by the propane 
equivalency lctor (pai) 
The pel number slightly different for each analyzer. It is 


located 9) 4 round tag attached to the analyzer rear panel, 
and an a allcker ov (he bench assembly. 
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Example’ 


800 ppm propane 
x 535 pef 
321 ppm hexane 


For this example, the HC reading is 321 ppm plus or minus the 
percent deviation allowed by the state. 


Leak check: indicates the result ofthe leak test. ifthe leak test 
fails (FAIL) the Set-up screen will display a lockout. 


Repair the leak (see Manual Operation—item 6, Operators, 
Leak Test), then perform a Leak Test— item 5 to clear the 
Jockout 


Unit Malfunctions—item 2 
APPLICATION 


The malfunction message is used to identity and correct most 
faults that occur. 


PROCEDURE 


‘+ Press 2, then ENTER: to select the Malfunctions screen 
from the Service mode menu. 


muy AcriOn 


STATO wR cxcccane 
Pe hat nace CY asses 
TAS MOOR ceter OT saan 


wane ow cus 
ho"tane ee 
noob tanto 
‘oun peonton 
io" acon 
Cassttie tao 
ein SSETE 
hoa 


ma. LE (MT 
Pei 





This screen shows the possible malfunction messages. 
However, only existing mallunctions are displayed, 
+ To receive 2 malfunction printout and return to the 
Service mode menu; press PRINT. 
+ To return to the Service mode menu without printing; 
press CONTINUE, 
+ See Malfunction Glossary to clear the malfunction 


MALFUNCTION GLOSSARY 


‘The following list explains each malfunction and recommends 
procedures to clear them. If the malfunction cannot be 
Cleared, or continues to occur, call a TAS service technician, 
‘Bad Clock: This malfunction is monitored during the Warm-up 
‘sequence. Itindicates a problem with the TAS clock thal times 
the calibration cycle Turn the unit off (three minutes), then on; 
to restart the Warm-up cycle. When the Set-up screen is, 
displayed, the date/time must be right 

Bad A/D: Indicates a problem with the gas sampling system. 
Turn the unit off, then on; to restart a Warm-up cycle. Ifthe 
problem persist (20 min.) try recalibrating the unit 

Zero Under or Over Ranged: indicates thal the TAS can no 
longer adjust the zero settings of the gas sampling system. 
‘Try pressing the Zero Bench key to cure this problem, 
‘Span Cal Failure: Indicates that the span adjustment has 
drifted out of calibration. Recalibrate the unit lo remove the 
‘malfunction, 














Bad Flow: Monitored during Warm-up before zeroing the 
bench. Gauses a “lockayt” Can appear with Unstable 
Channel mattunction. indicates a restriction between the 
Fresh Air port (next to Cal port) and the exhaust sample (dry) 
pump inlet, or pump trouble. Repair the fault and repeat 
Warm-up to clear the maltunetion, 


Unstable Channels: indicates the gas readings were not 
Stable during the Warm-up cycle. The Warm-up cycle requires 
{resi uncontaminated air to circulate thraugh the bench and 
TAS cabinet. Be sure that the Fresh Air Port is unrestricted 
and tho room atmosphere is clear of smake or other 
‘contaminates. Also check the Air Intake Filter for the cooling 
system. Then restart the Warm-up cycle 


‘Leak Test Failure: indicates the sample system cannot form 
and hold a vacuum, or that the Escape key was pressed 
during a Leak/Calibration test Check the sample system 
components for air leaks (see PTC section 4—TAS Service 
mode, Manual Operation— item 6, Operator's Leak Tes!) 
Then executa a Leak Test (see PTC section 4—TAS Service 
mode, Leak Test the malfunction message. 


Calibrate Faitu tes that the Leak/Calibration lest was 
not completed properly. Reexecute this test, following all 
instructions, carefully 


Back Pane! Tamper: Indicates that the unit has been 

















tampered with, De not try to remove the back panel. Call your 
TAS ‘service technician to return your unit to normal 
operation 





Indicates a restriction between the 
exhaust probe and the exhaust pump (dry pump) inlet, oF 
pump trouble. Repair the fault and pross ZERO BENCH to 
clear the malfunction, Check probe, hose, and both sample 
tiltors tor restrictions 


Wrong Chacksum: Indicates the wrong program tape is in the 
unit and it doos not maich the one in TAS memory. Verity that 
tho tape is correct. Itt fs, restart the Warm-up cycle. H the 
problem persist. or the tape is wrong install a backup 
program. 


Bad Tape Deck: Indicates a nonrecoverable error in the tape 
handling system, Try cleaning the tape head and changing the 
data tape, 


Warm-up Problem: indicates the unit's tomperature or gas 
Feadings are unstable, or the Escape key was pressed during 
the Warm-up cycle. Wait until you are sure the unit is at its 
Aormal operating temperature. Then restart the Warm-up 
cycle, 


Bad Vacuum: Monitored during a Leak Test. Causes @ 
“lockout. Can appear with Leak Test Failure malfunction, 
Indicates an air leak in the exhaust sample or water separator 
cireults, Repair the tault and repeat the Leak Test to clear the 
‘mattunction. Gheck the probe cap, probe, hose, both filter 
bowls, and plumbing far leaks. See Gas Check—item 5, forthe 
Operators Leak Test 


Cassette Tamper or Wrong Cassette: This malfunction 
indicates that the cassette tamper door was opened (e.g. for 
head cleaning) and wrong tape was reinstalled, tnstall the 
Proper tape. Return to the Set-up screen to activate another 
ape test and clear the "Wrong Tape” malfunction. 


Bad Printer: Indicates 2 problem ia the printer or printer 
cirouit. Can cause a lockout of the Certification Test mode if 
vehicle inspection reportis required by the stale, Calla TAS 
service technician for repairs 























Q, Range Problem: Indicates a9 insuificien’ response trom 
the oxygen coll, Try zoraing the beni or a gas Gallhralion 
OPERATING SYMPTOMS GLOSSARY 
‘Some faults are corrected by using (ne Operaliny. Svmipioms 
Glossary 
No Monitor or Unit Dead or Unit Won't Load Tape 
‘The Monitor acrean turns off alier 43 minules of stend-hy: 
Press any kay la turn the asreen ori 

1. Are the pilot ngnts on? No «check piyg and/or breaker 

for wall outlet 


2. Are any othe indicator lights bli 
Pause 0 seconds and power bp 





s) Vas Powel down 
an I Same HEHUIL an 

















needs Service 
3. Ino characters on monitey. Inwer innnt bozel whditurn 
brightness control (upper ieft natin cornal) li characters 
‘till don't appear cn screan. lini fenwires survive 
4. tw character, other thar tive jumbers UOD1-ANAY 
appears alter message Casseite In Ciporation call tor 
service, 
Keyboard Locks-up Unit Beeps Constantly 
1. Tur olf the power, pause 20 secn/its thun lurn ihon and 
try again, 
2, Disconnect and reconnect keybowld connie? located 


below cassetie door 


Monitor has Randont Characters or “Garbage” 
‘on Screen 


1, Power unit down, wail 30) spoons, 1U/r il bawh-on 
Unit Hangs-up or Locks-up in Middle ot Test 


This problem fs usually caused by Ihe Ojiefalir dapremtwng 
Keys in the middie of a test oral. any {iow oiner thin whon Ihe 
Unit has asked for a Key 
1. Rémove keyboard cormector tran tack panel (large 
Connector located below eassptic aur) und reconnoc} 
to unit 
2 WW problem persists, powor unit daw soit \hen power 





back up. 
HC Hang-up Problem 
1. Inspect titers. and replace ms Werusoary 
2 Clean inside of liter bow! will) no svisuy water 
3. Raturn't6 Sot-up screwn and prnss Zorn 


Change Calibration Gas—item 3 


jenn kay 





DESCRIPTION 
‘Changing the calibration gas /euuitos 
4. Replacing the bottle anc adjustrig the gulater 


2. Entering the new gas valuios into TAS inemory, I they ro 
not match the pid ones 


3 Performing the same calibration aut leat (ost rouline 
thal is used In the Loak Galiiralion Tasi— \iem | 


REPLACING THE BOTTLE 
1. Unhook the elastic cord (1) and termiovs the battle (rom 








the stand. 

2 Close the bone yaive (2) by twenin: 

3, Remove the regulator (6) by looswniny he reyulator 
fitting (3). 


4. Install the’ regulator tn the naw bottle and lighten the 











‘After the gas values are entered, calibration, leak check, and 
zeroing the bench begins. 


CALIBRATION, LEAK CHECK, & ZEROING 


catswenTinG 


Calibrating is briefly displayed. The test automatically 
proceeds. 





5. Connect the regulator hose (5) to the port labeled “Cal 
Gas" on the TAS back panel 


6 Turn on the bottle valve and adjust the pressure control 
knob (6) unlil the gauge (4) reads 15 psi. [COMET GAS TO_INTEKIAL CAL PRT 


7. Compare the gas values of the empty bottle to the full onist PRESSURE TO 15 P51 
one. ita value 1s different, the new gas value must be 
entered inta TAS memory 


8, Mount and secure the new battle to the stand. 
‘The bottle change and regulator adjustment is completed. 
ENTERING THE NEW GAS VALUES 


+ Press 3, then ENTER; to select Change Calibration Gas 
from the Service mode menu 








‘+ Altach the gas bottle hose to the Cal Gas Port on the 
bback of the TAS unit 


‘+ Turn on the gas bottle valve. 


‘+ Hnecessary, adjust the pressure regulator to maintain 
18 psi 


When proper pressure is sensed, Calibrating returns briefly, 
The test automatically proceeds, 





‘+ Press CLEAR to erase the old propane value. 


+ Type int tne new propane value, then press ENTER; to 
store the value and advance to the next item, 


+ Repeat this procedure (including decimals) for the 
femaining gas values 


The Last and Next Entry keys are activated for review. 


= To omit changing the current values; press ENTER for 
ai + Turn off the gas bottle valve, then press CONTINUE. 


NS ——— 





| Calibration is complete and the Leak Test begins. 


Select “CONTIN! to proceed 


press 


Checking Vacuum is briefly displayed. The routine automat- 


| ically proceeds. 


move cap fro ed of extaust probe 


Select “CORTINA to proceed 


* Tako the cap off the end ofthe exhaust probe, then press 
CONTINUE, 


The Le: 


| Zeroing Bench appears (60 sec.) while the bench zero 


test result is displayed. 











* Cap the end of the exhaust probe for the leak test, then 
‘CONTINUE, 





Test is complete and Zeroing the Bench begins. 


ilusted and the sample system flow is checked. Then, the. 


[ 


8 
Hind 


ete 
hii 





i 
x 


ne CPRUNT 


* Type in the number of printouts desired, then pross 
PRINT; to print the result and return ta the Service mode 
‘menu screen, 


‘TEST RESULTS 


Hexane to propane ratio: Must match the number on the p.e s 
tag located on the back of the TAS. 


‘Span gas values: HC, CO and CO, must match the current 
bottle values entered during the battle change. 


Zero readings: HC, CO, and CO; are the zero settings for the 
bench. 


‘Span readings: HC, CO and CO; are the span settings for the 
‘bench. CO and CO. should match the current bottle values. 


The correct HC reading (hexane) is calculated by multiplying 
the current bottle's propane value by the propane 


The pel number is slightly different tor each analyzer. It is 
focated on a round tag attached to the analyzer rear panel, 
‘and on a sticker on the bench assembly, 


Leak check: Indicates the result of the leak test, I the le 
fails (FAIL) the Set-up screen will display a lockout. 


Repair the leak (see Manual Operation—item 6, Oper 
Leak Test), then perform a Leak Test— item 5 to clear 
lockout. 


HC Hang-up Test—item 4 
DESCRIPTION 


‘This routine checks i the HC bench registers more than 20 
pm while drawing room air through the exhaust sample 
circuit. 

‘APPLICATION 


This test can be used to manually check for an HC hang-up. 
‘An HC hang-up is caused by excessive residual HC In the 











PROCEDURE 
‘+ Hang the exhaust probe on the TAS probe hook. 


+ From the Service mode menu press 4,then ENTER; for 
HC Hang-up test. 


se han Test 


Select /COATIME te procees 





The words HG Hang-up Test are briefly displayed while TAS 
tests the HC level in the sample circuit. 


The word Pass or Fail is displayed showing the test result. 
‘+ Press CONTINUE to proceed to the Service mode menu. 


jeter to PTC section 4—TAS Service mode, 
item 6, to locate and repair the HC 


It tho tast fails, 
Manual Operation 
hang-up. 








Leak Test—item 5 

DESCRIPTION 

The Leak Tast forms and holds a vacuum on the exhaust 
sampling systarn to check its integrity. I the Leak Test fails, 


(FAIL), it will causa a “lockout and set a message on the 
‘Malfunction screan, 


APPLICATION 


Alter repairs, Use the Loak Test to clear the lockout and 
Malfunction message. Tha Leak Test will substitute for the 
leak test portion of a Leak Calibration Test—item 1. 
PROCEDURE 


+ Press 5, then ENTER; lo solect the Leak Test from the 
Service mode menu, 











‘+ Cap the end of the exhaust probe for the leak test, then 
press CONTINUE 


ocx vic 


‘Checking Vacuum is briefly displayed. The routine automat- 
ieally proceeds. 






asove cap from end of eaneust prove 






Select CONTINAY 10 procend 


‘+ Take the cap off the end of the exhaust probe, then press 
‘CONTINUE, 


‘The Leak Test is complete and the test result is displayed 


11:30 ma por 
Pass 











SCT Me mm FCS HW), 





‘The Result screen displays PASS or FAIL depending on the 
‘outcome of the leak test. 
= Type in the number of printouts desired, then press. 
PRINT; to print the result and return to the Service mode 
‘menu screen, 


A tailed test (FAIL) is caused by air leaks or pump trouble, 


KK -_— — = — = 


























To check lor air leaks; uncouple the exhaust hose af the filter 
bowl, cap the system at the “quick disconnect”. and repeat 
tha test, 


UV the test passes now, the leak is in the probe cap, tailpipe 
probe, or hose 


Mt the tast still falls, check both filter bowis and exposed 
plumbing, 


To pinpoint air leaks, see PTC section 4—TAS Service mode, 
Manual Operation—item 6, Operators Leak Test 

Manual Operation—item 6 

APPLICATION 


During @ lockout, the Manual Operation scraen is still 
‘available through the Service mode menu. 

Use the Manual Operation screen to verity the accuracy and 
integrity of the gas sampling system 

Toberiarm a gas check; teed calibration gas into the Exhaust 
Probe port, then read the gas values on the Manual Operation 
screen 

The gas values displayed must match or be equivalent to 
those on the bottle sticker and within the percent deviation 
(5%) specitied by the state. 


[The Manual Operation screen is also valuable to verily or 
locate HC hang-ups and air leaks is the sample system 


PROCEDURE 


* Pross 6, then ENTER; to select Manual Operation from 
the Service mode manu. 





eran toch 
15,15 a woe Zane emi > scm 





tion screen has displays for rpm, and four 
4nd O2) if an oxygen option is installed 
led. However, during a sample system check, rpm 
i, 





Oxygen roads 21% (atmospheric) betore gas is injected into 
{he port, and 0% alter because the calibration gases do not 
include 03. 
* Attach the calibration gas hose to the Exhaust Probe 
ort, 





The HC, GO, and CO, readings must be within the percent 
deviation (5 %) allowed by the state. 


GO and CO, will match the bottle vaiues while HC reads an 
equivalent hexane value, 








‘The correct HC reading (haxane) is calculated by muliplyina 
the current bottle's “propane valun by Ihe propane 
‘equivalency factor (pet) 

The pet number is slighty diferent tor eacty analyzer. IN je 
located on a round tag attached. otha anulyzer rear panel 
and on a sticker on the bench assirntly 


Example: 
600 ppm propane 
* 535 pet 
321 ppm hexane 


For this example, the HE must rexd 9.27 ppm plus or minut 
the percent deviation allowed by ine ante 
© To receive a printout of the gas Values, press PRINT 














+ To return to the Service mods menu without printing 
ress CONTINUE 


HC Hang-up Diagnosis 
DESCRIPTION 
‘Access to the Manual Operation secrecy through the Service 
mode is valuable to verify and locato HC: hang-ups in tha 
analyzers gas sampling system. the Manual Operation 
‘Screen displays the gas values sensed rough lhe exhayel 
robe and hose assembly 
‘Aa HG hang-up is caused by excessive residual HC in the 
Sample circuit oF the inrared bench zero calibration has 
Grified causing the meter to register more than 20 ppm or 
both conditions. 
The TAS purges the system with roan) air ivan ellort ta clear 
the HC from the sample circuit. Hang he exhaust prabe four 
feet above the shop floor to avoid gaz vanora and ensura 
efficient purging 
Wdentity ia residual HC and/or a zera drit problem exist, HG 
Problems must be corrected! before 4 cera dil problem, 
RESIDUAL HC PROCEDURE 
‘Arresidual HC problem is characteriza: by a HG reading that 
slowly diminishes in value as purging continues, I is caused 
by saturated components in the exhaiis| sample circu and is 
Corrected by additional purge timo or elianinu/replacement 
OF tha olfending component.anee itis loca 
To locate the HC source use the pracess of elimination 
+ From the Service mode menu, prass 8, then ENTER: to 
display the Manual Operation Sc1 ser 
* Uncouple the probe hose tom the Iter aesembly: to 
{solate the hang-up. See i! the HC valve shows a 
considerable reduction 
+ Mitdoas, tush the probe hose with warm soapy water 
Finse, blow dry and retest 
* Witdoes not, service the titer syetem and roles 
+H the HE value is stil diministing slowly bul To 
excessively high, the residual HC-can be iN ihe pump or 
other internal components, Call tor a TAS service 
technician, oF allow additional purge imo 
+ W the remaining HC value is lixed (sows not diminish 
with purging) its likely to be caused ty a cera art 
ZERO DRIFT PROCEDURE 
Zero drift is characterized by a fixed HC reading during 
urging. it occurs through normal use and ts corrected hy 
Butomatic or manual zeroing of the bench The bench ie 

















Zera Bench Koy with the Manual Operation or Setup 
Screens displayed 


+ From the Manual Operation screan, press ZERO 
BENGH io rjear any 2er0 dent 





Operator's Leak Test 
APPLICATION 
The Manual Operalion screen can alo be used to pin 








Air leaks in Ine svchan side of the exhaust sample system, 
Air loaks oan cause «lockout, set a Leak Test Failure and 
Bad Vacuum nallunction message, and trigger a CO Dilution 
Esror prompt the joak is large enough. 
PROCEDURE 


+ From he Service mode menu, press 6, then ENTER: to 
display Ite Manual Operation screen, 








‘+ Gap the #nd o! the exhaust prabe to draw a vacuum on 
he sample sysiam 
+ Use an alconal (Isopropyl) soaked cotton swab to trace 


surlace of the Sample circuit, Pause about 10 
uconds al eich location and wateh for the HC increase 
ta indicate an air leak 








An analyer (esting the vapors emanating from an open 
hottie al isopropyt alcohol can read over 600 ppm ot 
hydrocarbons Unless a leak inthe system is severe, the 
feadings will be much lower 
+ Chock tne ‘ollowing outs and components tor leaks, 
Repair as neaded 
1 The probe tley\b\e section, and the probe joints (tex tip 
‘anid, probe to hase) 


The hose, and the nvale coupler to hose joint. 


3. Thw strees elbow threads at the female “quick coupler” 
land {ilter bow| Al) fyveaded couplings should be Teflon 
faped for maximum seating, 


ot {hat Seals (he top of the filter bow! to 














4. Aroune the 
the filtor Tend 


New Tape—item 7 


APPLICATION 


This routine will Wei the software program stored in 
analyzer’s RAM (memory) onto a new Blank tape. Use this 
procedure lo change the tape for state data collection. 
PROCEOURE 


+ Press 7, then ENTER, (0 solect the New Tape routine 
rom tho:Servine mode menu, 


‘This screen appears while the tape is rewinding to the start 
position. 


emawe Onte Tape 


Clean the Tape Deck a 
Per Manufacturer's commended Procedure 


nserg Mew SLAME Tepe 


Select "CONTINUE $8 proceed 





‘+ Change the tape, 

1, Open the access door (6) on the TAS back panel. 

2, Press and release the tape drive door (6), then remove, 
the cassette tape (1). 

3. Clean and dry the tape head (4) us 
rubbing alcohol. For complete head cleaning instruc- 
tions, see PTC section 5—TAS Maintenance, Head 
Cleaning, 








ik tape with the ribbon down against 
the head and side “8” facing the tape drive splines, Do 
ot insert a tape thal has vehicle tests recorded on it 
Close the tape drive door, then close and fasten the 
access door. 


+ Press CONTINUE to begin recording the program onto 
the tape. 
If the old tape contains vehicle tests, submit it for state data 
collection. 














WipHicating Tape 


Cassette In Operation oon 








Cassette in Operation appears briefly, then Duplicating Tape 
Appears while the program is recorded anto the tape. 
Recording can take 20 minutes. 


When the tape duplication is complete, the Service mode 
manu returns, 


+ Pross 0, then ENTER; to roturn to the Set-up screen. 


Service Station Name Entry—item 8 
APPLICATION 


This procedure programs the business name or other desired 
data to appear on the printout, 


PROCEDURE 


‘+ Press 8, thon ENTER; to select the Station Name screon 
from the Service mode menu, 





| f° Staton we xe 
pHMinunN 
| {1st ne amows au seve eon 
$200 ne rwue a seer 
{so Le cimy, stare 2p ce 





* Type the business name into the tirst line. When correct, 
press the ENTER key to slore the data and advance the 
to tha next line. 


* Repeat this procedure with other desired data for lines. 
2.3.and 4, 


‘When the last entry is completed, the Service mode menu is 
displas 


* To omit changing an existing entry; press ENTER for 
each tine 





+ To erase, use the Clear or Delete keys. To review 
entries, use the Last Entry or Next Entry keys. 
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Enable Network—item 9 
‘APPLICATION 


With the appropriate features, the EPA Emission Analyzer ean 
be “Networked” to communicale with = Smart Engine 
Analyzer (SEA). This procedure xclivates the 'Netwark" 
function and establishes cormmunicalion trough the RS 232 
connector on each analyzer 

PROCEDURE 


+ Press 9, then ENTER; ta select the Enable Network 
screen from the Service moge mens 


TNS WUT CidweETEa 0 AN A » 
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iy 





+ To.activate the Network Diagnostic mode; sulact¥ (yes), 
using the Cursor keys, then! press ENTER. 


* To activate the Smart Diagnostic mode: select N (no) 
using the Cursor keys, then press ENTER 


* From the Service mode manu, prosy 0, then ENTER: to 
return lo the Set-up screwn 


‘The Set-up Screen will display Sm 
‘depending on the selaction 

Time Zone—item 10 
APPLICATION 


This routing is used for those states that participate im 
Daylight Savings Timo. The TAS clack nay be set ahead one 
hour in the Spring and set back (o the Standare! Time in the 
Fall 

PROCEDURE 


‘+ Press 10, then ENTER: to select the Time Zone screen 
from the Service mode menu 





ot Network mode, 





When the Spring or Fall day arrives to reset the clocks, be 
sure to change the lime before running the next vehicle 
certification test 


+ Jo "Fall back” one hour ta Standard Time: select 
sing the Cursor Keys. ihten press ENTER. 


+ To "Spring Forward" one hour to Daylight Savings 
Time, select 1, using ihe Cursor keys, then press 
ENTER, 

When the routine is completed, the Service made menu is 

displayed 


State Representative's Access Code 
—item 11 
APPLICATION 


This procedure programs the state representative's access 
code into TAS memary. The state representative can access 
Service made manu thems 0, and 11-17 

PROCEDURE 


+ Press 11, then ENTER; \o select the Representative’s 
‘Access Gode screen tron) the Service mode menu, 





pete caey 





+ Type in up 0 five numbers, then press ENTER; to store 
I code and raturn the Service mode menu, 





+ To omil changing an existing entry: press ENTER. 
+ To erase, use the Clear or Detele keys 


Mechanic's Access Code—item 12 
APPLICATION 

This: procedure enters the access codé and qualitication 
umber. for 1 mechanics into TAS mamory. The qualification 


umber appears on the printout, Mechanics can access menu. 
tems 046 


PROCEDURE 


+ Press 12. then ENTER, to select Mechanics Access 
Cade screen tram the Service mode menu, 





an 





+ Type in up to five Numeric characters, then pross 
ENTER; to finish the code and advance to the 
‘qualification number. 


+ Type in up to nine Alphanumeric characters, then press 
ENTER; to store the qualification number. 


‘+ Rpeat this procedure for the remaining entries, 
When the last entry is completed, the Service mode menu is. 
displayed. 

‘+ To omit changing an existing entry; press ENTER, 

+ To erase, use the Cleer or Delete keys. To review 

entries, use the Last Entry or Next Entry keys. 

Manager's Access Code—item 13 
APPLICATION 
This procedure programs the manager's access code. The 
‘manager can access Service mode menu items 0-10, 
PROCEDURE 


‘+ Press 13, then ENTER; fo solect the Mana 
‘sereen trom the Service mode menu, 








's Coda 





creator 





+ Type in up to five Numeric characters, then press 
ENTER; to store the code and return the Service mode 
menu. 


+ To omit changing an existing entry; press ENTER. 
+ To erase, use the Clear or Delete keys. 








‘Station Number—item 14 
APPLICATION 


‘This procedure programs the station number to appear on the 
Printout and to be displayed on the Unit Malfunction screen. 


PROCEDURE 


+ Press 14, then ENTER; to select Station Number from the 
Service mode menu, 


STATO vanaR —cancpt204) 


Cevtee) 





| + Type in up to eight alphanumeric characters, then press 
fi ENTER; to record the data and return to the Service 
mode menu. 





Nominal Gas Values—item 15 
| APPLICATION 


' This procedure programs the state’s nominal gas specitica- 

| tion into TAS memory, The value of the reference gases (see 

bottle label) used for calibration must not deviate more then 

| 5% Irom the state's values in TAS memory. At the time of this 
writing the values are: 


HC = 600 ppm hexane 
CO = 160 % 

| CO; = 11.0% 
Deviation = 5 % 


PROCEDURE 


+ Press 18, then ENTER; to select Nominal Gas Values 
trorn the Service mode menu 


owinat Calibration Gas 


PROPANE 9600 





* Press CLEAR to erase the old propane valve. 





412 


+ Type in the new propane Value. than press ENTER, 1) 
Slore the value and advance to the next item 


+ Repeat this procedure (i 
Temaining gas values 





cluding decimals) for the 


‘= To omit changing the currant values, press ENTER lor 
each line 


* After the gas values and deviation are entered, the 
Service moge menu returns 

Screen Suppression—item 16 

DESCRIPTION 

This procedure activates additional screens and tailors the 

TAS program to the state's noads Suppressed screens Will 

not appear 

PROCEDURE 


+ Press 16 then ENTER; jo select Screen Supprossinn 
from the Service mode muni 








+ To activate the screen; soloct ¥ (on), using the Cursor 
keys. then press ENTER. 


= Tosuppress the screen: select 0 (pfl) Using the Cursor 
keys, then press ENTER 


+ Repeat this procedure for each suppression itor 
Suppression items 
1. Refereo station 
2. Ignition tot 
3. EGR test 
4. State approval number 
When the tast item is done the Service made menu is 
displayed. 
Gas Check—item 17 
APPLICATION 


Used Gas Check to audit the accuracy and integrity af the qa 
sampling systom 





“The operator can choose the gas path (gas entry port) to Ihe 
infrared bench, teed calipration gas into the solected port 
then read the gus values on the Manual Operation screen, 
The gas valves displayed (HC, CO, and CO,) must match of 
be equivalent to those on the boitle sticker and within tha 
percent deviation (5%) specified by the state 
During a port-to-port comparison of a calibration gas (HG, CO, 
0F CO,), the gas should read an identical Value regardless ol 
the entry port. 











The Manual Omrat 





mn spreen (s also valuable to verify or 
focate HC Nang-upss and.avt leaks i the sample system when 
all'other modes are lacked out See PTC action 4—TAS: 
Senvice mode, Manual Operation—lien 8; to pinpoint air 
leaks and HG hangups. 


PROCEDURE 
* Pross. 17, theo ENTER: ta-sejuch Gas Check from the 
Service mode menu 





+ Typrintherumt 
oheckeo, han prese ENTER 





Ing tothe gas port to be 


Tho gas nels Ae Wouter on Ihe badh.OF Ihe ehalyzar and 
labooss as. (aia: 


sa 





Monitor Screan 
© Extarnal Gas Port 


Cal Ga 2 lnterval Gas Port 
tive 3, Exhaust Probe Port 


Servine Use Only 


lb 
lg 


HE Yimin) ves pay Beata 





The Manual Qporation screen Nias displays tor ¢pm, and four 
ugases (HC CO, GOs, and Os) Hf an oxygen option is installed 
land snablea. HoWavor, Muing # Gas Check rpm ¥s not used, 





Ovyaen reals 21% (atmospheric) betore gas \s injected into 
{fie Ror, aie) 0% afler hevaLse IIe cal gases do not include 
0. 





= Attach tho ealioraluon gas have fo the selected port. 


= Tumonthegasbottie adjust the pressure, and observe 
the readin fisntayed 





= aa 


The HC, CO, and CO. readings must be within the parcent 
deviation (5 %) allowed by the state. 

CO and CO. will match the bottle values while HG reads an 
equivalent hexane value. 

‘The correct HC reading (hexane) is calculated by multiplying 
the current bottle's propane value by the propane 
‘equivalency factor (pel). 

The pef number is slightly different for each analyzer. It is 


Jocated on a round tag attached to the analyzor rear panel, 
land on a sticker on the bench assembly 


Example: 
£00 ppm propane 
x 535 pot 
"321 ppm hexane 
For this example, the HC must read 321 ppm plus or minus 
the percent deviation allowed by the state 
+ To receive a printout of the gas values; press PRINT 
+ To roturn to the Service mode menu without printing; 
press CONTINUE 
+ tt needed, repoat the Gas Check procedure for the 
remaining ports, 











FAULT/HELP PROMPTS 


The following Fault prompts can be displayed during the TAS 
Service mode procedures. 


INVALID ACCESS CODE: Appears when entering the wrong 
access code. The routine aborts fo the Set-up screen, Further 
progress is rejected until the operator enters an access code 
the analyzer recognizes. 


OUT OF NOMINAL RANGE: Appears if unacceptable gas 
values are enterad during a Change Calibration Gi 
procedure. The reference gas used for calibration and tho 
values entered must comply with the state's nominal gas 
specification in the TAS memory. 


INSTALL BACKUP PROGRAM PRESS CONTINUE WHEN 
READY: Indicates the TAS is having trouble reading, or 
writing to the data tape, Restart Warm-up or try another 
program tape, 

UNIT TAMPERED/TAPE NOT CHANGED: Appears during a 
tape change and indicates the cassette door was opened but 
the lape was not changed. Repeat the procedure correctly, 

‘TAPE DOOR OPENED: Indicates the tape door is open, Close 
the door 


‘TAPE IN BACKWARDS: indicates the tape is installed wrong, 
Side “'5" must engage the tape drive splines first when tha 
cassette door is closed. 


TAPE WRITE PROTECTED: Indicatos that the erase 
Prevention tabs on the cassette tape are gone or in the wrong, 
position, thus TAS cannot record. Install another naw tape il 
the tabs are gone. 


TAPE READ/WRITE ERROR: Can appear during a tape 
change Indicates data cannot be stored onto or recovered 
from the tape. Clean the recorder head and install the correct, 
‘new tape (blank or preprogrammed). 


BAD TAPE: Appears during tape testi the tape is dofective. 
‘Clean the tape recorder head and install the carract new tape 
(blank or pre-programmed), See PTC section 4—TAS Service 
mode, New Tape—item 7. 

















SEE 





SECTION 5 
ANALYZER MAINTENANCE PROCEDURES 


‘This section covers the maintenance required to keep the TAS. 
operating efficiently. Follow the recommended service 
Intervals listed on the Maintenance Schedule. 


CHANGING PRINTER PAPER 


1 


2 






Gr 


Raise the paper release lever (5} to lift the printer head 
(4) and release paper. 

















1. Front Pane! 
9, Paper Feed Siot 


3 Lift the roll (1), remove roll pin (2), and pull out any 

ettover paper. 

4. Place a new roll on the pin and install in the pin support 

arms (3). The paper should feed upwards from the back 
of the roll, 

5. Fold a point (6) on the leading edge of the new roll. This 
ids in starting the new roll into the printer. 

6. Insert pointed end of the paper just behind the black 
‘oller (7) and push upward until the paper appears from 
tunder the printer head (4), 

7. Carefully pull out the paper about 12 inches for a leader 
(6), then press the printer lever down to engage the 

Brinter head, The printer will not print if the lever ts left 

up. 

Pras the Feed key several times and check for smooth 

paper feeding. 

9. Pass the paper leader through the tront panel slot (9). 

10. Close the tront panel and pull the slack out of the paper. 





cS] 





TAPE RECORDER HEAD 


Inspect and clean the tape recorder had during sack tape 
change or when dirty. The tape cassette can ba remover! 


without violating TAS security, il thesame tape js remstalled 
CLEANING 

1, Open the access door (6) 

2. Press and release the lapa drive dacr (8), then femove 


the cassette tape (1), 


3 Clean the head (4) with @ cotton swab and rubbing 
alcohol oF any good commercial hoad clenning solu 





1 
2 
3 





Cassette Tape Side a" 
Air Inlet Fitter 
‘Tape Drive Splines 

rod 


4 Hes 


Tape Dave Door 
Actes Boor 8 Fastener 











44. Dry Jhe head with = newswab. Wait a law minutes for 
Ihe aleahal to wvanarate: 





5: Insert the tape, riblon side dawn against ine head, and 














side "B” fanind (he tape rive splines (3) 
8 Clove ie tape dive door. then stose.and fasten (6) tho 

AIR INLET FILTER 

DESCRIPTION 

The iter eter ynthetio sponge: sandwiched between 

wo metal gratos. Thia assemily sides into the rectangular 


Iitor housing whieh ts part ol the analyzers back panel. Alr 
fnam the nlat is diegeted through tha bench neater to stabilize 
the banch readings. and ovar the circuit boards for cooling, 




















A diy filler slemant rasiricts air How and can cause 
verhwating and unstable condilions within the gas bench or 
tlectrone circuits 
CLEANING 
]. Uncouple: We Nase fromthe Primary iter assembly 
Then, slide iit ha fillor "sandwion’” This step uncovers 
Whe Secondary ilar nasembly (water separator), Inspect 
the secondary Mar ab lve line 
2 Wash ihe sponge in warm Snapy Water, rinse, and 
squeeze dry oF blow dry with low pressure compressed 
8, Reassembla and siidu fhe assembly bak ante the filter 
oustoy 


CABINET, KEYBOARD, AND LEADS 





Clown using @ somimerecial spray cleaner (Formula 409 or 
Pantath) siixied #7 witty water 

PLEXIGLASS WINDOW AND CRT 

Use @ commortiah wiadow «leaner mixed Ji with water: 
Wash on both sides of iu fans! Donel use abrasive ctoaners 
tr scouring pauls 

BANNER LAMP 

‘Open the ron! panol to replace burned outs 





4 S6sinch fluorescent tube 


EXHAUST HOSE AND PROBE 





Avesttitied sxhaust hose assembly can cause tooe analyzer 
sponse inne ane! Kaw [ow faults 
CLEANING 
) Remove the malo coupler and talipiae probe (rom whe 
2 Usw a small drill bw oF torch tip cleaners to remove. 


arton Irom (he arabe lip holes, Avold enlarging the 








nolos. 

3, Blow compreswed alr Wyrough the probe holes and hase. 
fa remove diet and restrictions 

4 Grinyp-asoiall pound split-shor sinksr onto allishing Hine: 
and blay \ through the-hose Watch where the muzzle 
‘and of the hose ig pointed. Flemove the sinkerand the a 
amailififie brusi ar swab onte the fine. Tie a line to the 
Dthee od of Ihe brush, Pull the Brush lack and forth to 
stfub ine inside of Ine hase, Remove tha brush and blow 
‘aul foasene dle 

5. Waacessary, thish wiht susp) and water, rinse and blow 
dry 

8 Raassurible INE cuplen Nese and peabe 


52 


‘SAMPLE SYSTEM FILTERS 
DESCRIPTION 


‘The Primary filter assembly protects the Pump and Optical 
Bench assemblies by trapping exhaust dirt and carbon 
articles larger than 5 microns. Particles larger than 30 
microns are stopped by the outer surface areas of the fiber 
element; successively smaller particles are caught as the 
exhaust gas sample is drawn Inward through the element 


‘The Secondary filter assembly (water separator) collects the 
normal water vapor produced during combustion, and 
contains @ 75 micron stainless steel filter element, Water is 
‘drawn from the bowl, through the wet side of the pump, and 
‘exits through the drain hose on the back panel. Remove the 
Air Inlet filter to access the Secondary filter assembly. 


Each sample: 
ate bow! that is not affected by normal chemicals in the 
‘exhaust, However, carburetor cleanor and some parts 
cleaning solvents can damage the plastic 


Since the filter assemblies are on the inlet (vacuum) side of 
the pumps. it is important to perform a leak test after a filter 
change. See PTC section 4—TAS Service mode, Leak Test— 
item 5. To pinpoint air leaks, see PTC section 4—TAS Service 
mode, Manual Operation—item 6, Operator's Leak Test, 


CLEANING 


‘The Primary filter element is not cleanable. Replacement is 
determined by the number of test performed, and the 
condition of the exhaust. Vehicles thal produce heavy clouds 
‘01 oot will clog the filter quickly. Vehicles that er 
hydrocarbons (raw fuel) can saturate the filter 
cause Inaccurate test results, or an HC hang-up, 


Replacement of the whole Primary filter assembly is likoly 
ater several years of exposure to the caustic elements of 
automotive exhaust If this is necessary, be sure to install the 
filter assembly with the arrow on top pointing in the direction 
of the exhaust sample flow. This configuration causes the 
incoming sample to be pulled from the outside ol the element 
to the inside, for maximum analyzer protection, 


To clean the Secondary filter element, spray it with a brake 
‘cleaner product (trichloroethane), wash with soap and wat 
rinse and blow dry. Make sure the oloment is free of a heavy 
hydrocarbon smell; the analyzer can smell it 100. 

FILTER ELEMENT REPLACEMENT 

‘There are several small parts to keep track of when removing 
lement, Spare parts are recommended. 


1. Separate the plastic hose from the elbow on the filter 
bow! 

















2. Remove the bow! by turning counter clockwise as 
‘Viewed from the bow! bottom 


‘3. Remove the internal components. For Secondary filters, 
unscrew the element retainer first. 


4, Check for missing or damaged parts. All seals, gaskets, 
and filter elements must be reinstalled lo prevent bench 
‘contamination (damage) and prevent air leaks {inaccu- 
rate tests). 

5. Clean the internal components, then lubricate the seals 
For Primary Millers, replace the fiber element. 

6 Install the assembled battle and O-ring 

7. Install the remaining internal components. For Primary 
filters, install the lower seal onto the element to ensure 


proper sealing. Insert the element into the bowl and set 
the upper seal on the element. 


= 
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8. Install the bow! gasket onto the bow! 


8. Install the bowl. Do not cross-thread the bowl. It takes 
4% turns after initial thread engagement to seal the 
bowl. If it tightens in one turn, the bowl or gasket is 
misaligned, 


10, Align the bow! elbow and install the plastic hose. 
11. Perform a leak test. 
Prmwany PUTER ASEM 
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ALTERNATE METHOD OF INSTALLING THE FILTER 
BOWL TO AVOID LEAKS 


{can be difficult to feel the gasket compress when installing 
the filter bowls. This is because the filter element and the 
associated internal parts need to be squeezed before the 
bow! guskot comprasses to seal against air leaks. 


‘The thickness of the bowl gasket atfords about a % tun 
“window” between initial contact and damage due to 
overtighlening. It the bowl is too loose; air leaks past the 
{gasket and causes sample dilution, or exhaust leaks past the 
filter element and damages the bench. Overtightening can 
cause a ruined bow! gasket or a stuck bowl. 


‘The following bow! tightening procedure is ettective when the 
bow! screws in easily. If it will not screw in easily, align/ 
clean/replace the offending part, or disregard this mathod of 
tightening the bow! and meraly tighten the bow! 4% turns 
after initial thread engagement. 


‘Alter removing and cleaning all the internal components, 
{install just the filter bow! (no gasket or filter). 
1, The bow! should serew in easily to the bottom ot its 
threads. 


2. Make a small alignment mark on the bowl and the metal 
housing above it. Next to the line, mark an “F” on the 
bow! for full crush. If the bow! is tightened this far with 
the gaskot installed, the gasket will be destroyed. 








3 Remove the bow! Lubricate the gasket with a non 
petroleum based lubricant and install the gasket on tie 
bowl. Thread itn until i lightly bottoms. Thus can be felt 
8 4 slight increase in turjing resisiance Make another 
alignment mark on the Bowl directly under the housing 
mark, Label this bow (ine with an "I! for initial conact 
‘You now have two marks on the Bowl and one on the 
housing, The ideal sealing will oecuir approximately Hall 
way between initial contact (lj nt the gasket and full 

















rush (F) 

4. Remove the bow! and sistailall ne internal components 

5, Install the bow! being earetill not to crese thread the 
bow! The bowl should thread easily the (its! coupl 
turns. Start looking lor the "N" mark or the bow! ence 
‘existance 15 felt (rom the compression of th: Internal 
parts 

8. Continue ta turn the bowl until thet! mark pasos the 
alignment mark on the housing, Continue: te turn sini 


abou halt way ta tho-"'F" mark 
This procedure shovit! provide elficient sAaling, ‘minimal 
gasket damagy and'nd sivok filer bowls 


BENCH OUTLET AND WATER DRAIN 
PORTS 
DESCRIPTION 


The analyzers sampio system tas exhaust gas, and water 
Separator cirouits, These circuits have Separalw pumps (dry, 
wet) mounted al opposite wnds.o/.4 shared motor 


Exhaust gas 4s moved by the dry pump Ihrough Ihe primary 
iter, condanser. secondary flor, dry puri. Ana vonDh 
before it exits at the port labeled "outlet 


Water is drawn Irom the tholtom of the primary and seconaaty 


fillers by the wet pump betoro 11 exits al Ihe: port labled 
“drain 

INSPECTION 

The “drain’ and “oullel” ports are located on the analyewt 





back panel below Ihe primury ita) Ashart hose extends {104 
each port to the almosphere Periodinally inspect the hoses 
for restrictions, nd never blow alt into or join thon 
Excessive prossure within their systoms will damage tha 
bench, 


OXYGEN SENSOR 
DESCRIPTION 


The EPA Emission Analyzer will moasure the oxygen (0, 
content o! Hie Vehicle exhaust if an oxygen sensor option is 
installed and snabled The sensor is located In the outlet 
Stream of the inlrarad bench The gus sample entors tHe 
intrared bench where il is measured lor carbon monoxide 
(CO), hydrocarbons (HC), and carbon dioxide (COs), then \t 
{goes to-the 0, sensor 





‘An oxygen sensor is 3 galvanic electra ehemical device. ( 
Produces @ small current, propertianal lo the amount of 
‘@xygen surrounding its sensing surface 


Internally the sensor works likea battery, developing voltage 
from dissimilar electrode materials in a water base 
electrolyte. Like all batteries, the materials in the: O, sancor 
fimit its Wie expectancy. 


Sensor material Ife is alfected by exposure. (lrequency, 
uration, and concentration) to oxyaen, abidic goes, and 
extreme heat and cata 


Atmosphericair entering the engine contains 21% O;. Engine 
exhaust contains 1% to 12% Os (depending an the condition 
Of the engine system), plus acidic gases (C2, NOx), 


Exhaust temperature at the pipe ts around 600"F. however, 
by the time il reaches (he infrared bench its at room 
emperaiure. The bench heater then warms the sample 
slightly belore 1 reaches the sensor. When the analyzer is 
lumed off the sensor tomperature depends on the shop 
enviranment—the sensor will freeze at 26°F 


Depending on exposure, the sensar will generally ast about 
‘one year and therafore Should be considered @ consumable 
item 

CONSIDERATIONS: 

Oxygen Sensors sed in Allon equipment represents the 
latest ecology and best Solution to design considerations 
like. operating environment, materials avaitable, response 
time, accuracy, life expectancy, and cost 








Jo realize maximum sensor \ile the operator should 
Turn off the pump when the exhaust analyzer is not 
boing used, This reducies the Sensors exposure to 21% 
0» 
2 Protect the sensor's walor Uased olectrolyte trom 
roezing tomporature (26 F) 


3. Protect the sensor (rom contamination by properly 
Maintaining the filter system 


MAINTENANCE SCHEDULE 


To keep the TAS operating efficiently, follow the recom- 
mended servica intarvals listed on the maintenance 
schodule 


Routine Maintenance Schedule 


















































[COMPONENT | ~ INTERVAL [OPERATION 
Air niet ter. | Weekly Clean or replace. 
Primary sample [36s /2000rif | Replace, 
nee ow flow or HC # Leak tea 
Inang-up ingicated | nang-vp test. 
[Secondary sam- | Monthy/i,000 Clean or replace. 
ple titer # Leak test 
[Sample hose [96 hrs/200 or flow  |* Clean or replac 
and probe. Mow or HC hangup | # Leak testhang-up 
ingicated, esi 
[Bench outlet and | Monthly/¥,000, FTnspect, 
water drain pons 
[Cabinet exterior, | Monthy * Clean. 
*Giean, 
"Chen. 
*Ghange paper roll 
(6-7 days) or when 
prompted. 








= Fajor he meimtonance ners (ime, ruber ef ws we) tat oecure 


« Soe PIC Secon S:TAS ktintenance, 
11 Bee PIG Section 4 TAS Sorvice Mose. 











Allen Testproducts is pleased to provide this support 
Iinlormation and is dedicated to keeping you a succosstul, 
‘satisfied usor of our products. if you ever need assistance, 
‘contact your local Allen representative or office. 








53-500 ACCESSORIES/REPLACEMENT PARTS 







75h? 
‘State 
Certified 





| Sample arabe (complete 
part #42088-1 
‘Calibration Gas part #42809 


‘Bungie cord part #41326 
2 reqarnsy 


Hose (complete) part #42515 


Street elbow part #28254 Probe cap part #41404 


Howe bracket pat AS 
Hose (only) part #42074 


Male quick disc part #82520 
‘Clamp part #42072 





Printer paper (4 rolls) part #42901 


| 

















Data cassotte part 443184 





Remote Button part 42st 


For Allen Sales Information Contact: 





_——__——————_—__—— 


Flex Wp foniy) part #av884.2 


ALLEN INSTITUTE TRAINING PROGRAMS: 


Allen Testproducts currently offers technical programs. 
signed to train the apprentice mechanic as well as 
challenge the accarmplished technician. 


These programs ater: 
+ Systom Oporation 
+ Diagnosis, 
+ Repairs and agjustmonts 
+ Hands-on experience, 
+ Student evaluation. 
+ Cerificate of achievement 
+ Viriely of training locations 
For lurther details 
+ See program topics 
+ Canlact your local Allen Sales Representative 
+ (Cll 616-245-8591 tor information on the Alten raining 
canter nearest you 
Automotive Diagnostic Training —36 Hours 
Tops 
+ Cranking Systems 
+ Charging Systems: 
+ Primary fgnition Systoms: 
+ Secondary lito Systems 
+ Etnission Controls 





» Carburation and Fue! Injection Systems, 


+ Infrared Exhaust Gas Analysis 


GM's Computer Command Control (CCC) — 
16 Hours 
Topies 
+ CCC Systam Componants 
+ Ale Maniagement Systems 
+ Electronic Spark Tinwng (EST) 
+ idle Speed Controls 
+ Torque Gonvertor Clutch (TCO) 
+ Rolatad Emission Controls 
«Carburetor Adjustments 
+ COG System Diagnostic Procedures. 


‘Smog Testing and License Certification 
(Availability and Hours vary by state.) 
Topics related to State Vehicle Inspection and Maintenance 
Programs. 

+ Program administration and requirements. 

“+ Emission control systems 


Ford’s EEC 1, 2, 3; MCU; Fuel and Ignition 
Systems—16 Hours 
Topics: 
+ Ignition Systems (1974-1984), 
+ Electronic Engine Controls 1, 2, and 3, 
+ Microprocessor Control Unit. 
‘+ Variable Venturi Carburetor: 
Chrysler's Closed Loop Carbureted Systems 
—16 Hours 
Topics: 
‘+ Electronic Engine Controls. 
‘+ Ignition Systems (1972-1985). 
+ Electronic Spark and Fuo! Contots 
©; Feedback Systems 
Idle Adjustment with Propane, 


GM's Throttle Body Injection Systems — 
16 Hours 


Topics: 
. Body. 
‘+ All Sonsors and Controls. 
= ECM. 


+ Electronic Spark Timing. 
‘+ Hall Effect Distributors 


Future Training Programs 
+ Ford EEC 4 
+ GM's Multi-Port Fue! Injection. 
+ Service Writing 
+ Bosch Fuel injection 
* Ford EEC 5. 








For Allen Training Contact: 





fiten Testproducts Division of the Allen Group, In. (“Alten warrants ali equipmen Wutaclured 
I marae Cellvered to the original purchaser to be tree under normal use ahd serine hs eet 
materials and workmanship for @ period of one year Irom ine date al veins to (on etaelt 
using purchaser, 


This warranty shalt be tultiled by the repair or replacement, a the option of Allen, of any devective 
Dart or parts, free of charge including labor, by the nearest Allan Authorised ener ata noe 


pr Marranty shall not apply when failure is caused by the nurchaser's misuse, atuiee nagleet or 
by unauthorized alterations or repairs. 


This warranty extends only to the original using purchaser anc is no} assignable or transterable 
either voluntarily or by operation of Law, 

ZTE watranty applies only to equipment sold and used in the Unites States andi Canad although 
2 similar warranty may apply on equipment sold far use \n ather countries 

A limited 90 day warranty shall apply to normal use items inciting test leads, haynesces, bulbs 
and fuses, probes and hoses, light pens and timing lights 

his warranty shall not apply to. consumable items including titers, calibration (85 and printer 
Paper. 

Scenics the Fight to make changes in design andor improvements to Its products without 
datecte eation.t0 include these changes in any products previously manulaciaron Carece et 
SF Ass BY fePairor repiacement shall constitute fulliliment ct all waranty sbligaonc ge fart 
of Allen, 


filen neither assumes nor authorizes any person to assume for it any obiigatlan or fiabulity other 
than as herein expressly stated. 


FOR WARRANTY SERVICE CALL 1.600.833.3977, 
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PIN 25707-2 


